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ARAGO. 

{WHh a Fortrait, Jrom a Fkotograph by Clàvobt.) 

Is the past Tear, France has lost one of her greatest lights, and Science has 
been shom oi one of her brìghtest beams : Arago is numbered with the illus- 
trious dead. A glorious luminary haa left our lower sphere ; but his inunorta' 
writings wìll shed a lustre upon the paths of Science aa long aa the world ia 
govemed by the same laws. 

Dominique-Frangois-Jean Arago was bom in the Tillage of Estagel, near 
Perpignan, in the Pyrenees, on the 26th of February, 1786 ; and he died at the 
Obserratory, in Paris, on Sunday , the 2nd of October — conse<^uently he was in 
the 6Sth year of his age. His father, who was cashier at the nunt of Perpignan, 
encouraged the early taate of his son for science ; but though he is saia not to 
have been able to read at the age of fourteen, he made such rapid progress at the 
College of MontpeUier that he was admitted at the age of eig^teen a pupil of the 
Polytechnic School at Paris. In this able Seminary, where the most distin- 
guished of the French philoaophers received their education, youne Arago took 
the lead of his fellow-scholars ; and obtained such eminence in matnemaucs and 
astronomy, that he was appointed, in 1806, Secretary to the Board of Loneitude. 
lù this office he remainea two years, when he was appointed, along with Biot 
and two Spanish conunissioners, MM. Chaiz and Roorigaes, to complete the 
measnrement of the are of the meridian, from Ihinkirk to Barcelona, wnich had 
been begun by Mechain and Delambre, aa the basis of the Metrical Decimai 
System hrst adopted by the Convention. This scientific labour waa considerably 
adranoed, when^iot retumedto Paris, leaving Arago in charee of the important 
work. The war commencing at this time between France ana Spain put an end 
to this mission of science ; aud the young mathematician had to make his escape 
in disguiae from an enraged and ignorant peasantrr- He escaped onlv to become 
a prisoner ; and when eventually hberated by the Spaniards, he teli into the 
hands of an Algerine corsair, and was released from captivity by the Dey of 
Algiers only in 1809. 

At the age of twenty-three, Arago retorned to Paris ; and, aa a reward for his 
zeal, upon the death of the celebrated astronomer Lalande, Arago, though only 
twenty-three years of age, was, in opposition to the standing rules of the Academy 
of Sciences, appointed to the vacant place in the section of astronomy. Althougn 
Arago, when a pupil at the Pd^technic School, had voted against the assumption 
of the consulate for hfe, yet Bonaparte, who knew how to value an honourable 
man, never resented this act of hostihty ; but, remembering the oourage of the 

goung philosopher, he appointed him one of the Professors of the PcMytechnic 
chom, and subseauent^ Director of the Imperiai Obserratory, in which he 
resided till his death. 

Durìng this perìod, M. Arago oontributed sixty distinot memoirs on yarious 
branches of science; the most important of which appeared in the Annuaire du 
Bureau de$ Ixmgitude», the Comptes Sendus MebdomcMoire» det Scéance» de l'Aca- 
demie des Sciencet, and the Annalet de Pkjfrique et de Chimie. 

Arago's first contributiou to science was made in conjunction with the illus- 
trious M. Biot. The paper was entitied, " On the Affinities of bodies for Light, 
and particularly on the Sefractive Powers of the different Gases," and was read at 
the Institute on March 24, 1806, when Arago was only twenty years of age. 

In the year 1808, tìie Institute of France proposed The Doublé R^action of 
lÀght, as the subject of a prize to be awarded in 1810. The prize was adjudged 
to E. L. Malus (a member of the Eeyptian Institute, and Colonel of the Imperiai 
Corps of Engineers), who was thus led to the great discovery of the Polarization 
qf Light by Mejlection from the surfaces of transparent bodies, a subject which was 
diligently studied in France by Araeo, Biot, and Freanel ; and m England by 
Dr. Young and Sir David Brewster. M. Arago, the friend of Malus, was the first 
to publisn the result of his researches. On August 11, 1811, he communicated 
to the Institute a memoir, " On a particular modification which the Luminous 
Bays experience in their passage through certain Transparent Bodies ;" and this 
memoir was followed by a series of discoveries made on both sides of the Channel, 
which Sir John Herschel has characterized as " presenting a picture of emnlous 
and successfid research, thanwtdch nothing prouder has adomed the annals of 
physical science since the development of the trae system of the ìiniyerse." 
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Omìtting firom the list ofArago's contrìbutiong io scìence tho8« astronomica! 
notìoes which regularly appeared in the Annuaire, we find his memoirs " On the 
CometB of Short Penod; ' "On the Pendulume of MM. Brepiet;" "OnChro- 
nometers;" " On the Doublé Stara;" and on the vexed question, '*Does the 
Sfoon exercise any appreciable influence on our atmosphere ?" Fassing from 
astronomica! Bubjects, we find several memoirs: — "On Noctumal Badìation;" 
"The Theory or the Formation of Dew;" and on allied subjects, — as "The 
UtiKty of the Mata with which Gardeners cover their PUnts by Night;" "On 
the Artificial Formation of Ice," and " On Fogs which form after the Setting of 
the Sun, when the Evening is cahn and serene, on the Borderà of Lakee and 
Bivers." Indeed, the whofe of the phenomena to which Dr. Wells had directed 
attention in his excellent work " On Dew," were thoroughly investigated Iby M. 
Araeo. When we add his memoirs on " The Ancient Relation of the Dìfferent 
Chams of Moontains in Europe : " " The absolute Height of the most remark- 
able Bidees of the Cordilleras or the Andes;" " Historical Notices of the Steam 
Engine; " On Explosions of Steam Boilers;" " Historical Notices of the Vol- 
taic Pile," — those which are connected with the Polarìzation of Li§[ht, the Phe- 
nomena of Magnetic Botation, — and on the Egyptian Hiero^yphics, we think 
we indicate labours of a most varied and imj^rtant character. 

Arago's discovery of thè magnetic properties of substances not containing iron, 
was announced to the Academy of Sciences of Paris on November 22, 1824. By 
causine a magnetic needle to oscillate above or near any body whatever, such as 
ametulic piate, or a surface of water, the oscillations became les^ and less in 
amplitude, as if the needle had been placed in a resisting medium; and, what was 
Tery remarkable, the number of oscillations performed in a given time was not 
clumged. The Boval Society of London adiudged the Copley medal, in 1825, to 
M. Arago for this aiscovery. In pursiùng this subject, he discovered the produc- 
tion of Magnetiam by Kotation; and his experiments excited so much interest in 
this country, that M. Gay Lussac repeated them in London in 1825. 

It should, however, be stated here, that on several occasions M. Arago en- 
deavoured to claim for his countrvmen discoveries which had been previously 
made in England and elsewhere. Tlius, M. Arago, in his " Historical Eloge of 
James Watt," with his usuai force of language, prefaoed his éloge by the fol* 
lowing words : — 

" I approach this inquiry with the firm determination of being impartial — ^with 
the most eamest solicitude to bestow on every improver the credit which is his 
due — and with the fìillest conviction that I am a stranger to every consideration 
imworthy of the oommission that you have conferred on me, or beneath the 
dignity of science originating in national prejudices. I declare, on the other 
hand, that I esteem very lightly the innumerable decisions which have alrewtdy 
emanated firom such prejjudiced sources ; and that I care, if possible, stili lesa for 
the bitter crìtidsms wmch undoubtedly await me, for the past is but the mirror 
of the future." 

After this, we find a Constant effort to increase the vtdue of each invention of 
Papin, and to lower the several imnrovements of Saver^, Newcomen, and Watt. 
M. Arago could not deny the high claims of Watt; yet ms national prejudices led 
him to place Papin and Watt on the same pedestal. Of a like character was the 

£ art which Arago took in the discussion respecting the rivai claims of Adams and 
leverrier. 

In 1830, Arago was made Director of the Observatory, — and he sacoeeded 
Fourìer as a perpetuai secretary of the Academy of Sciences. 

We have, of oourse, little to say on the politicai life of M. Arago. He was a 
consistent, philosophical republican ; and we find in his " Lettre à MM. les 
Mecteurs die l'Arrondissement de Perpignan," in 1831, his " Lettre aur lea Forts 
détachés," and his " Lettre sur l'Embastillement de Paris," in 1833, evidenoes of 
a bold and liberal mind ever alive to the social interests of his fellow-men. As a 
deput^, ìiL. Ara^ delivered a great niunber of speeches to the Chamber. 

A mind so active as that of M. Arago could not be idle during the politicai 
oonvulsions of Franoe. In 1840 he was elected a member oi the Coundl-General 
of the Scine. He was named a member of the Provisional Government — and 
Miniater of War and Marine ad interim. He laboured with ali honeaty to subdne the 
politicai atorm. He diapla^ed hia courage in the aad days of July in the atreets of 
Paris— endeavouring, but m vain, to stay the hand of the slayer : — ^but the result 
put an end to the p<mtical career of the philosopher. Ajaother strong evidenoe of 
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moral and politicai coorage was eiven bv M. Arago in hia refusai when mmunoned 
as a public officer to take the oaUxs to the goyemment of Louis Napoleon. Bather 
than saerifice his principles he resolved to quìt the Observatory, and, in his old 
age, cast Mmself imon tne world. This resistance was made the more remarkable 
by ita result. Before his attitude the spirit of menace retreated. Gk>vemment 
made an exception in his favour : — and at his death he stili held the public ofiBkies 
which he filled so well and which he so highly iUustrated. 

In his capacity as perpetuai Secretary to the Institute, it became the duty of 
Arago to write the Eloees of its members, both foreign and domestic, and 
among the Tigorous and eloquent biographical sketches which carne from Arago's 
pen, were these Eloges, with the dates at which they were read : — 

1831 — ^Yolta, Foreien Associate. 

1882 — ^Dr. Thomas Young, Foreign Associate. 

1833— Baron Fourier. 

1834 — James Watt, Foreign Associate. 

1837— Camot. 

1841— Condorcet. 

1844— BaiBy. 

Owins to the politicai condition of France, the memoir of Bailly, extending 
to nearfy 200 pages, one of deep interest, was not published till the past year, 
when it appeared without any change. In an apology for errors or the 
press, the .author makes the foUowine touching remark: — "The public, which 
nas always honoured me. with its kindness, will have the goodness' to remadc, 
that having become aknost completely blind, I could not superintend directly 
the revision of the proofs." 

Although the disease vrith which he was affected was rapidly undermining bis 
strength, aud his physìcians considered his case as about to bave a fatai ter- 
mination, yet he was able on Saturday, the Ist of October, to see Lord Broug^iam, 
and to take a large share in the conversation — and that too with a firmness ui 
voice which indicated a greater degree of strength than he possessed. Lord 
Brougham lefb his distinguished friend much excit^ bv the interview, and hunself 
deeply depressed. Arago did not survive many hours. He died on àie foUowing 
day, Sunday, the 2nd oit)ctober. 

During ali his malady, his lofty intelligence was not obscured for an instant. 
Scarcely three weeks previously, he was labourìng at a new editìon of his 
celebrated work on Thunder; he recalled what he had read, dictated preciouft 
additions, caused difficult researches to be made, &c.; and he asked M. Babinet 
to prepare for him a table of the best determined numbers of the length of 
undulations, in order that he might complete an important paper on Light; he 
corrected the proo& of his Biographical Notice of Monge; he termiuated bis 
Kotice on Pianeta, &o.; he discussed with perfect lucidi^ j he made profound 
remarks, &c. 

In his personal appearance, Arago was tali and handsome, bis exjprwuioa 
highLy intellectual, his mumers pleasing, and bis powers of conversation of a 
very high order. 

Although Arago had refìised to give his aUegianoe to the new Government, 
the Emperor, with much good taste, decreed a public funeral to his memory, 
which took place on the 5th of October, with much pomp. 

For the aocompanying Portrait we are indebted to M. Claadet; it is believed 
to be firom the uat sitting given by M. Arago to a photographer. 

The previous Notice has been, in the main, selected and abridged from able 
Hemoirs in the Athenaumt and the CowmonweaUh, 
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GKNEBAL IHFBOVEHENTB IN MECHANICAL SCIENCE.* 

Mb. W. Faibbaibn has read to the Brìtìsh Association, an ''In- 
troductory Address on General Improvements in Mechanical Science 
during the past year." The first subject noticed by Mr. Fairbaim 
was Ericsson's Calorie Engine, from which so much had been 
expected. It was constructed, he said, on the same principle as 
the air engine of Dr. Stìrling, invented ten years ago. The chief 
difference being, that the air in EricsBon's engine is passed throngh 
wire ganze to take up the beat, instead of through platea of iron. 
The great objection to the engine appeared to be tìiat two-thirds 
of the power were wasted in passing the air through the ganze ; and 
though it might be premature to pronounce an opinion before the 
resulta of the ìmprovementa lately effected were known, yet if so much 
of the power was required for taking up the beat, Mr. Fairbaim 
could not but think it must prove a waatdful expenditure of fueL 

The Ìmprovementa that during the last year had been made in the 
application of the Screw Propeller were opening a new era in the 
bistory of our war and mercantile navy, of which the recent review 
at Spithead might be considered an indication. We were now in a 
state of transition between the paddle and the screw, and Mr. Fair- 
baim had no doubt that in the progress of time great improvements 
would be made in the construction of the engines, and in their applì- 
cability to the work, which would materially economize space and 
power in our steam vessels. 

Mr. Fairbaim next alluded to the construction of an immense 
steam vessel, which had been undertaken by Mr. Brunel uid Mr. 
Scott Russell, of such vast dìmensions that it would stretch over two 
of the largest waves of the Atlantic, and would thus obtain a steadi- 
ness of motion which would be a preventive against sea-sickness.This 
mammoth steamer is to be 680 feet long, with a breadth of beam of 
83 feet, and a depth of 58 feet. The combined power of the engines 
would be that of 2600 horses. The ship is to be built of iron, with a 
doublé bottom of cellular construction, reaching six feet above the 
water-Une, and with a doublé deck, the upper and the lower parta 
being connected together on the principle of the Britannia tubular 
bridge, so that the ship will be a complete beam. It would thus 
possess the strength of that form of construction, and not be liable 
to ''hogg," or break its back, as had been the case with other ships 
of great length. The doublé bottom would be a means of increased 
safety in other ways, far, if by any accident the outer shell wer© 

* The Brìtìsh Associatìon met at Hall, Sept. 7—14, 1863. 
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broken, the inner one would prove effectual to keep out the waterr 
As an additional security, however, it was divided into ten water- 
tight compartments. The ship would be propelled by paddles and 
by a screw, which would be worked by separate sets of engines, so 
that if any accident occurred to the machinery of one, the other would 
be in reserve. Mr. Fairbaim said he had no doubt that if properly 
constructed thìs ship would answe^ the expectations entertained of the 
capabilities and strength, and that it would form, when completed, 
the most extensive work of naval architecture that had ever been 
constructed. 

The next subject to which Mr. Faipbaim adverted was the ìmprove- 
ments making in the Locomotive Department of Kailways, particu- 
larly to an engine constructed for the southern division of the North- 
Westem Kailway, from the designs of Mr. M'Connell, which was the 
most powerftd locomotive that had yet been made for the narrow 
gauge. The peculiarity of construction consisted in the great 
tength given to the fire-box, in which the greatest amount of steam 
ìs always generated, and in the compai'ative shortness of the tubes, 
which were only half the usuai lengÙi. The steam generated by this 
boiler was sufficient for any engine of 700 borse power. Th^ enginjs 
was intended for an express train that would complete the distaiice 
from London to Birmingham in two hours. 

In manufacturing machinery there had also been great activity 
and progress during the past year; and it was gratifying, Mr. Fair- 
baim observed, to find accompanying this improvement in machinery 
a most prosperous condition in the working-classes engaged in those 
manufactures — a prosperity which had never been equalled within 
bis experience. He attributed this prosperous state of things to the 
combined operatìons of improvements in machinery and the removal 
of commercial restrictions. The improvement which he more espe- 
cìally noticed was that of a new Combing Machine of French inven- 
tion applicable alike to cotton, to flax, and to wool. It combs the 

' fibre instead of carding it, a number of small combs being applied in 
succession to the cotton or flax, by which means a much finer yarn 
can be produced from the same material than is possible by the for- 
mer processes. As evidence of the present activity and enterprise in 
manufacturing industry, Mr. Fairbaim mentioned the erection of a 

. mammoth alpaca woollen manufactory, by Mr. Salt, of Saltaire, near 
Bradford, which was 550 feet long, 50 feet wide, and six stories high, 
besides offices, warehouses, and various other buildings connected 
with It. The steam engines to drive the machinery would be equal 
to 1200 borse powei;, and the factory would employ upwards of 3000 
h&nds. The cost of the whole would be upwards of £300,000, and 
flie enterprise was that of a single individuai. Mr. Fairbaim con- 
éluded bis résumé of manu&cturing progress by noticing the improve- 
ments introduced by Prof. Orace Oalvert of Manchester, in the pro- 
eess of Smelting Iron by previously removing the sulphureous vapour 
fhnn coal and coke. The resulta had proved most satisfactory, the 
trirength of tìie iron produced by this process being about 40 per cent, 
greater thaa that made in the ordinary way. 
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THE NEW YOBK INDUSTEIAL KXHIBITION. 

This great national display waa opened on July 14, 1853, with a 
ceremony much resembling that of the Exhibition in Hyde Park. 
We quote the Athenceum report : — On a platform were assembled the 
officdals of the Palace, the dO&cials of the State, and the celebrities of 
the Bepublic. The building was opened with prayer — and then a 
choral, composed for the occasion, was sung to the tune of ^e ** Old 
Hundredth." 

Here, where ali climes their offerings send, 

Here, where ali urta their tribatea lay, 
Before thy presenee, Lord, we bend, 
And for tnj amile and blessing pray. 

For thou dost away the tides of thou^t, 

And hold the isanea in thy hand, 
Of aU that human toil has wrought, 

And ali that human akìll hoa plann'd. 

Thou lead'st the restlesa Power of Mind 

O'er deatiny's ontrodden field, 
And guid'at mm, wandering bold but blind, 

To mighty enda not yet revealed. 

— ^Mr. Theodore Sedgwick, the president of the association, ad- 
dressed the President of the United States, in a speech, excellent in 
spirit, on the objects and proepects of the Éxhibition : — ^and the Pre- 
sident of the United States replied in a speech cut short by illness. 
Then, the organ poured through the aisles the music of HandeVs 
" HaJlelujah Chorus :" — ^and the pàlace of glass, with its fairy forma 
and mighty morals — England's originai architecture, adopted by 
England's cousins and allies in the great cause (it may yet be battle) 
of civilization — ^was a completed American fact ! 

The American Éxhibition dififers from our own London one in this, 
that it ìs a private speculation : not, however, in the senso of the 
Dublin one. It exists under a charter granted by the legislature to 
a company calling themselves the ''Association for the Éxhibition of 
the Industry of ali Nations." But the stock ìb distributed into so 
many hands, — ^the comm^cial interest is so widely extended, — ^that 
it gains much of the character of a national undertaking. The public 
support given by the govemment to its operations, at home and 
abroad, helped aiso to dignify it, and to take away the invidious 
character of an enterprise which had no higher aim than private gain : 
and following up this system of encouragement — amounting almost 
to State adoption — ^the Crystal Palace was opened — as was ours — ^by 
the head of the State in person. > 

The leading features of the exterior of the building were described 
in the Teaf Booh of Facta, 1853 ; so that here we shall only glance at 
the interior. 

"The Dome is supported by twenty-four columns, which rise be- 
yond the second story, and to a height of sixty-two feet above the 
principal floor. The glass isone-eighthofaninchthick. Theenamel, 
with which the whole of it is covered, is laid upon the glass with a 
bruahy and, after diying, is subjected to the intense beat df a kiln, by 
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wMch the coating is vìtrìfied^ and rendered as durable as the glass 
itself. It produces an effect similar to that of ground glass, being 
translucent but noi transparent. The sun's rays, difPused by passing 
through it, yield an agreeable lìght, and are deprived of that intensity 
of heat and giare which belongs to them in this climate. 

** The rapid and unexpected increase of the applications of exhibi- 
tors induced the Association to erect a largo additìon to the building 
already described. It consists of two parts, of one and two stories 
respectively. Ita length is 451 feet and 5 ìnches, and its extreme 
width is 75 feet. It is designed for the reception of machinery in 
motion, the cabinets of mining and mineralogy, and the refreshment 
rooms with their necessary offices. The second story, which is nearly 
450 feet long, 21 feet wide, and extends the whole length, is entirely 
devoted to the exhibition of pictures and statuary. It is lighted from 
a skylight 419 feet long and 8 feet 6 inches wide." 

The exterior presents the appearance of a building constructed of a 
light-coloured bronzo, of which ali features purely ornamentai are of 
gold. The interior has a prevailing tone of buflF, or rich cream colour, 
which is given to ali the cast iron constructive work. The colour is 
relieved by a moderate use of the three positive colours, red, blue, 
and yeUow, in their several tints of vermillion, gamet, sky-blue, and 
orango (certain parts of the ornamentai work being gilt),— to accord 
with the arrangement of colours employed in the decoration of the 
ceilings. The only exceptions to the use of oil colours are in the 
ceiling of the American lean-to and in the dome : these decorations 
are executed in tempera on canvas. 

In the classification of the contents of this edifico, the four grand 
departments adopted by the London Commissioners, together with 
the pian of classification, have been, with some slight modification, 
adopted. 

The total amount of space on the floor occupied by different 
countries for exhibition, exclusive of the naves, is about 152,000 
square feet ; of which 94,102 is on the ground-floor, and 59,000 is in 
the gallery. This space is divided as follo ws : — 

Groìind Floor. Galleiy. 

England ..^ 10,570 7,081 

Switzerland 1,458 2,970 

Zollverein.._ „ 6,198 6,053 

Holland and Bdgium 2,918 729 

Austria 1,458 729 

Demnark, Sweden, and Norway 2,916 1,315 

Bussia, &c ^ 729 

Brìtish Quìana and West Indies 1,093 

British Colonie» 2,369 3,429 

— ^The total amount of space occupied by foreign countries is 98,749 
square feet. — [It will be seen that the above particulars do not nearly 
make up this amount ; which is accoimted for by the list of particu- 
lars being imperfect. The space claimed by the contributions of 
Franco and Italy, for instance, is not mentioned.] 

The United States contributions occupy 84,585 square feet on the 
ground-floor^ and 19,945 square feet in the gallery. 
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The total number of exhìbitors trom abroad are 2605, of which 



England sends 677 

Fnmce 521 

Swìtzerland 116 

Zollverein 813 

HoUand and Belgium 155 

Austria 100 



Italy 185 

Sweden and Norway 18 

Westlndiea 3 

Prìnoe Edward's laland 15 

NoyaScotia 2 



Thislist has been increased, fromthe fact that the locai commìttees 
of Canada had not sent in their list of contrìbutors, and it does not 
include a number from Brìtish Guiana. A email number of Turkish 
and other contributors were also to be added, making the sum total 
of foreìgn exhibitors not far from 2700. 

The total number of exhibitors, both foreign and American, is 
4383. This is about <ym-fov/rÌh the number contrìbuting to the 
London Exhibition. 



THE DUBLIN GBEAT INDUSTBIAL EXHIBITION 

Wab opened May 14th, 1863, by the Lord Lieutenant, with nearly 
the same ceremony as the Crystal Palace in Hyde Park. The Build- 
ing, described in the Year Boók of Facts, 1853, was designed by Mr. 
(now Sir John) Benson, and is oonsidered the most successful design 
for a structure of this kind. We abridge from the AthencBwm, 
Ko. 1333, these details of the interior. 

At one end of the centrai hall — 425 ft. long, 106 fb. high, and 
100 ft. Wide — ^was plaoed an oi^an of great power, built by Messrs. 
Telford for St. Peter's College, Oxford, and lent to the Exhibition 
Committee. This instrument has three complete manuals, firom co 
to o in alt. ; the pedal organ is from ccc to a — two and a half octaves, 
8ix composition pedals, four copulse, and forty-five stops. It oontaina 
3000 pipes. One of these, the ccoc, is 32 ft. lonsr. The organ, when 
played, was heard well in any part of the centrai hall, the circular 
roof and ends of which are well adapted for sound The selection for 
the opening ceremony included the National Anthem, the Hundredth 
Psalm, fiiuiders Coronation Anthem, Mozart's motett, "Oh Grod, 
when Thou appearest," the Hallelujah Choruses of Handel and 
Beethoven, the March from Athalie, tlie ^mn of Praise by Mendel- 
ssohn, and ** The Ueavens are telling." Tàe orchestra oonsisted of 
1000 performers. 

In the Foreign Department^ the ZoUverein had a fair show of 
things: — ^fine castings and terra-cotta wares being predominant. The 
VieUle Montagne Company was also early in the field, and afforded 
an attractiye point. Near the orchestra was the Cldnese Depart- 
ment, — ^which made a glittering and impoeing appearance, and in- 
cluded a largo coUection of rare and beautiful dresses brought from 
China by an officer in the British army. 

The contributions of the East India Company maintained the 
bonours which they won in Hyde Park. — ^Adjoining to these two 
latter collections was another which was perfectly unique and most 
remarkable. It consisted of specimens of Japanese ìngenuity, con- 
trìbuted by the Dutch Government to the Exhibition, and was under 
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the care of M. Yan de Kasteele, the Director of the Museiun of 
Curiosities at the Hague,-^to which the coUectión belongs. The 
beauty of many of the specimens is certainly unsurpassed. The 
amali specimens of china exhibit a much higher condition of Art 
than that of the Chinese, — and the colours are brilliant and well 
chosen. The papier màché is omamented in the most elaborate, but 
at the same time in perfectly chaste, manner, in gold and mother-o*- 
pearl, inlaid with the greatest nicety, and brought to a perfect and 
brilliant surface. But the peifestion of workmanship is exhibited in 
nearly ali the portion of the collection which includes altar-pieces 
and screens, arms, ornamenta, and clothing, musical instruments of 
many varietìea, and beautifully conatructed, mechanically, not acien- 
tifically, models of temples, shipa, palanquina, and a himdred other 
articlea. There was also a large number of drawings, niaps, printing 
apparatua, and other thinga, which bave acarcely ever been aeen in 
England, in conaequence of the very atrict lawa prohibiting their 
b^ing taken outof the country. The offenceof exporting a map of 
the country ia puniahable by the lawa of Japan with death. 

We can only glance at the miacellaneoua contenta of the Exhibition. 

Ireland'a damaaka and poplina occupied a very prominent place, 
and Meaars. Fry erected an elaborate Jacquard loom for weaving, in 
the Exhibition, a newly-invented brocaded poplin. The Royal Dublin 
Society had a fine collection of Iriah marblea, — ^being part of a col- 
lection making for their new Muaeum. Manchester, Leeda, Roch- 
dale, Bradford, Halifax, Leiceater, Glaagow, and other places, exhi- 
bited many admirable apecimena of their handywork. Coalbrook- 
dale auppUed a large asaortment of ita elegant iron warea. In the 
machinery department, the power waa admirably distributed through- 
out the whole length of the hall, by meana of a ahaft aupported by a 
line of caat-iron piUara which run down tìie centre, the varioua machines 
being worked by banda running over drums placed at intervala on the 
shaft. In thìs department were alao printing-machinea and presses 
of ali deacriptiona, one of which waa employed, during the Exhibition, 
in printing a shilling Guide to Dublin, for the use of visitors. The 
galleries made an excellent display of varieties. Prominent amongat 
these were Iriah lace, embroidery, and needlework, including the casca 
and atanda of the Ladiea' Induatrial Society of Ireland, and of the 
Seamatresses' Society of Dublin. The exhibitors of china and other 
warea, who were prominent at the Great Exhibition in Hyde-park, 
had diaplays of aimilar productiona. The Iriah Bible Society, the 
bookbindera, and many other crafta,- made a good diaplay. 

The picturea formed one of the fineat collectiona of modem paint- 
inga ever brought together. They filled one of the aide haUa, up- 
warda of 800 feet long, and are divided into French, Belgian, Dutch, 
Pruasian, Britiah, and old maaters. The French collection waa 
neither large nor important. The Belgian included acme admirable 
apecimena by Wappers, Madou, Haesaert, Verbockhoven, Gallait, 
and others. The Dutch and Grerman collectiona were fine. The 
English collection was eapecially remarkable for a large number of 
portraita and picturea illustrating Iriah hiatory ; but it was alao rich 
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in many other respects. Down the cantre of the hall were placed 
specimens of sculpture. Many objects were familiar to the visitors 
of the Great Exhìbition in Hyde-park, but the greater part of the 
specimens were by British sculptors. 

The Exhìbition was honoured with a visit from her Majesty and 
the Prince Consort on August 30 ; and was fìnidly closed, on Octo- 
ber 31, with a grand musical performance, in the presence of the 
Lord Lieutenant, Mr. Dargan, and others ; and the ìndefatigabla 
Secretary, Mr. Cusac Patrick Éoney, was knighted on the occasion. 

THE "EBICBSON" CALOSIC SHIP. 

Of this Vessel we gave a detailed account in the Tear Book of 
Facts, 1853. The principle and application of the Calorìe Engine 
bave been amply iUustrated, by Mr. Crìspe, in a paper read at the 
United Service Institution on March 18th ; and at the Institution of 
Givil Engineers, in three papera read on May 17th : 1, By Mr. C. 
Manby, F.R.S. (Secretary); 2, By Mr. J. LesUe, CE. ; 3, By Mr. 
W. C. Siemens. 

From the Scientific American of Kovember 19th, it appears that 
new engines haye been built for the Ericsson by Messrs. Hogg and 
Delameter, of New York. 

** They are in principle identica! with that of Stirling — Ericsson 
having entirdy discarded bis ' regenerator/ and retumed to the 
originai pian of using the same air over again, but making no attempts 
to re-employ bis heat. It seems, from this, that experiment haa con- 
-vinced him that bis views conceming this feature of bis engine were, 
as we bave so often asserted, whoUy at variance with science and 
philosophy ; and as he claimed that in this regenerator was stored the 
great advantage of bis over the steam-engine, we are unable to see on 
what grounds he will claim any superiorìty for this one. 

'' Immediately above the fire are placed six layers of cast-iron 
pipes, 9 feet in length, and 3^ inches in diameter; above these pipes 
are two heaters, 9 feet in length, and 2 feet 5 inches in diameter. These 
heaters are filled with tubes 2 inches in diameter, through which pass the 
flame and smoke from the fires. The cylinder is 5 feet 2 inches bore, 
and about 7 feet stroke. He also employs a cooler, 10 feet in length, 
and 3 feet in diameter, filled with tubes 1^ inches in diameter; among 
these tubes circulates a supply of cold water, for the purpose of con- 
densing the air after it has passed from the cylinder. These various 
parts communicate with each other, but not witìi the extemal air, 
— ^the cold air from the cooler passing in the heaters, then through 
the cast-iron pipes immediately over the fire, then into the cylinder, 
and back to the cooler again. Hence, ali the heat imparted by the 
fire to the air ia given off to the water in the cooler, and is as fully 
lofit as in the steam or any other engine. 

'* The question is now narrowed down to the relative economy of 
using the expansive force of air or of water as a motive power. The 
heatmg surface of this is also far greater than that of bis last en^^ine ; 
but we cannot see any ground for supposing the performance of these 
engines to be very much superior to that of bis former ones." 
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"THE GBEAT REPUBLIO" CLIPPER SHIP. 

DuBiNG the past jear, there was buìlt at New York^ by Donald 
M'Kay, a ship with the abovenational designation, to which was added, 
** the ìargest clipper in the world." We regret to add that this vaet 
ship, {** instar montis" we might ahnost bave said,) was totally 
destroyed by fire, asshelay in dock atNew York, Dee. 26, 1853. 

The Great Repvhlic was 325 feet long, has 53 feet extreme breadtìi 
of beam, 39 feet depth of hold, including 7 feet between the spar and 
upper deck, and 8 feet between the two decks below, and r^:Ì8ter8 
4555 69-95th8 tons. She had four complete decks, but no bulwarks, 
for the outline of the spar-deck was protected by a rail upon tumed 
oak stanchions. Her lines were slightly concave forward and aft, 
and ber ends weré very long and very sharp, particularly the bow, 
which preserved its angular form to the rail. The whole fore body 
of the vessel was raìsed about two feet from a straight line at the 
forefoot ; but the rise was graduai for 60 feet, and formed an arch 
wbere the stem and keel were united. For a head she had the repre- 
sentation of an eagle, as if emerging from below the bowsprit ; and 
her stem, which was semi-elliptical in form, was spanned by an eagle, 
with the American shield in his talons. The ship had a waist of 
nine narrow strakes, defined between mouldings, was sheathed with 
yellow metal up to 25 feet, and was painted black above it. 

She had fìye houses on the spar deck amidships. The houses on 
the quarter-deck consisting of a mess-room for the officers, protected 
the entrances to the deck below, and contained signal lockers, &c. 
Such was her vast size, that ali these houses appeared to occupy very 
Uttle space. Indeed, she had more room on her spar-deck for working 
ship, than a line-of-battle ship. 

Her crew had spacious quarters in the upper between-decks for- 
ward. Aft, on the same deck, she had sail-rooms, accommodations 
for her petty officers, berths for thirty boys, workshops, and store- 
rooms. The forward cabin or dining-saloon, and the state saloon, 
were tastefully decorated. Abaft the saloon was a vestibule, which 
contained the captain's cabin, on the starboard side, and the chief 
mate's opposite. The after-cabin was elegantly finished. The space 
between her forecastle and store-room aft, contained her spare spars, 
cordage, blocks, &c., and stili lefb room for 400 or 500 tons of light 
cargo. 

The ship herself was a wonder of strength. Her frame was of the 
best seasoned white oak, and was coaged or dowelled together, and 
bolted through the coaging. Her frame, before ceiling, was diago- 
ually cross-braced with iron, the braces 4 inches wide, 1 inch thick, and 
extending from the floor-heads to the top-timbers. These were let 
into the frames and ceiling, were bolted through every timber, and 
riveted together at every intersection between the frames. She was 
built of 2056 tons of white oak, 1,500,000 feet of yellow pine, had 
1650 knees, 230 beams, 336^ tons iron, and 56 tons of copper. She 
was thoroughly ventilated, had four hold-pumps, a fire-engine for 
wetting sails, or, in case of accident, for extinguishing fire. 

She was very snugly and very strongly sparred, and, like a ship 
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óf war, had nothing above the royals. She luul four masts, named 
the foro, main, mizen, and spanker masts. The last was fore and aft 
rìgged ; the others were square rigged. Her sails were made of 
cotton duck, and she would spread about 16,000 yards m a single 
suite. 

This vessel was designed, modelled, and built by her owner, Donald 
M'Kay, and ìt was confidently believed that she would prove the 
swifbest ship in the world. Although she registered over 4500 tons, 
she could stow at least 6000 tons, and such was the buoyancy of the 
floor, that she did not draw more than 23 feet water when fdlly laden 
with a general cargo. 

This immense ship was consumed in a fire which destrojed npwards of a mil- 
lion doUars' worth or property. The conflagration first oommenced in Front- 
Street, and eztended on both sides. Some of the sparks of the buming buildings 
were blown into the saila of the OrecU Sepublic^ wnich was Ijing in an adjaoent 
dock, nearly ready to sail for Liverpool, and, in a very short perìod, she was a 
mass of flames. 

The sails of the Gfreai SepubUe were partially nnfurled, preparatory to her de> 
parture on her first voyage ; and, in eonsequence of the extraordinary height of the 
mast, the engines produced little effect at first. The flames, which had begun to 
be under control when the foremast fell, burst out afresh instantly, and raged 
with uncontrollable fury. The Tessei was now a perfect wreck, berne soon one 
mass of flame abafl the mainmast. Theloss by the destruction or the Qreat 
Sepublie and cargo will probably reach the amount of 700,000 dollars. 

The foremast of the Great Repuhìic first went by the board, falling with a ter- 
rìble crash, and threatening the lives of the firemen standing on the side of the 
▼eaael. The mainmast then fell across the pier into the dock. 



THE CRYBTAL FALACE AT STDENHAM. 

In the Tear-book of Facts, 1853, we gave an outline of this new 
Palaoe for the People, wherein Art and Science wilI be represented 
with fitting grandeur. The pian of the undertaking having, howeyer, 
been greaUy extended ; the originai proposai as to the tìme of opening 
oould not be adhered to, but the building, and its chief contents, are 
fully expected to be ready by May next. Meanwhile, it may be stated 
that the grand scheme will comprise ali that was done in 1851, for 
the illustration of modem art and manufacture; with the addition 
of an extensive museum of ancient and medieeval art from ali ooun- 
tries ; of minerals, representations of antediluvian animais, and speci- 
mens in ali branches of zoology aud botany. It is proposed to 
iUustrate ethnology, by the representation of individuala of ali races, 
habited and placed as they Uved. 

The Buil<£ng, though shorter than that in Hyde Park, greatly 
exceeds it as a structural work. The chief differences are in the 
increased heights in each part, the introduckion of two additional 
transepts, and the greater dimensions, generally, of the centrai tran- 
sept, the arched roofs throughout the oentre divisions ; and the 
projection, intemally, of paìrs of columns, 22 feet apart, in advance 
of the general line, for the support of the- main arched ribs, at dis« 
tances of 72 feet in the length of the building. . Some of the chief 
defects of the old building are therefore got rìd of ; but the equal 
repetitions of the same castings, and of stories, are retained, as well 
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as fiat roofs io the aisles. On the garden-side has been introduced 
an under story, rendered necessary by the slope of the ground. Thia 
will be devoted to machinery. On Uiat side ìa a noble terrace, with 
flights of steps and sculpture. The xnagnitade of the mass, and the 
main outlìne, are strikìng : of these, however, the vignette in the 
title-page of the present volume presenta but a picturesque bit. 

The structural character of the palace is given nearly as above in 
the Companion to the Alnianac. We bave laken some paùis to ascer- 
tain how far the works bave progressed to the time we are writing 
(Jan. 26), and we find the report to be as foliows : — 

The building is completed, except the centre transept, of which 
the garden end is not yet glazed ; and, except a few openings at 
the Sydenham end, not yet filled up ; half of the nave is floored, 
and filled with casts. 

Of the basins in the nave, the foundations are up to the fioor- 
line; the fountains are in a very forward state; and the crystal 
fountain for the Norwood end is completed. 

The Heating Apparatus is in action, an artificial temperature 
being maìntained at that end of the building where the plants are 
stowed ; the pipes of the heating apparatus extend 50 miles. 

Of the Towers, one is completed ; the other to half the intended 
elevation. The Norwood wing is far advanced, and the Sydenham 
wing is commenced. 

The Terraoe Gardens are marked ont, and the Basins for the 
fountains are commenced ; and some of the statues are fixed on the 
balustrades. The first circular basin is nearly fìnished ; the cas- 
cades are receiving their decorative stone-work ; and the rango of 
basins to contain large fountains are very forward. These foimtains 
vili consist each of 90 jets, the centre one 240 feet high ; each as 
high and largo as the steeple of Bow church, Cheapside. The 
Geological Islands are being rapidly completed. 

Of the Courts, the Pompeiìan is finished; the Egyptian, Greek, 
and Roman, are ali nearly coloured, and will be immediately ready 
for their contents. The Alhambra walls are also nearly finished, and 
oolourìng to begin at once ; the Fountain of Lions is ready. The 
ABsyrian Court begins to assume a very noble appearance. The 
Mediseval, GU)thic, and Modem Courts, are in a forward state. 

On the shores and islands of the lake are to be dispersed models of 
the extinctand singular monsters ofthewealden and neighboUnng 
periods. Hugo chelonians are to bask upon the banks ; the ploiio- 
saur, with its reptile form and bird-like neck, is to repose in the 
mud ; the megalosaur, the most gigantic of lizards, is to rear its 
port^tous form among the rushes ; and the enormous iguanodon, 
naif elephant, half crocodile, measuring 100 feet from bis snout to bis 
tail, is co eidiibit himself as the trae prototype of the dragon of 
antiquity. We bave seen these models, and we are glad to bear 
witness to the admirable skill with which Mr. Hawkins is investing 
Portland cement with the similitude of these hideous giants of a 
former world. 
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newall's bailwat bbeak. 
This Break has been for some lime in use on the East Lan- 
cashìre Kailway, of which Mr. Newall, the inventor, is the carrìage 
superìntendent. The apparatus consista of break wheels fixed at the 
back of different carriages, which are connected together over the 
«tops of the carriages by rods, having flexible joints and sockets, so 
as not to be too rìgid in rounding curves, and to accommodate the 
extension or contraction of the length of the train. The whole of 
these wheels are connected with one on the engìne, under the control 
of the engineer, and with others in the guards' vans, back and front ; 
either of those parties having the power to put on the break, which 
is instantly applied to every carrìage to which it is attached by the 
pressure of blocks on the wheels. 



PRBVENTION OP KAILWAI COLLISION. 

Mr. J. V. ASBURT, of Enfield, Middlesex, has patentedan invention, 
the object of which is to diminish the injurìous effects of Bailway Col- 
lisions. Mr. Asbury proposes to make the longitudinal frame pieces 
of the carrìage no longer than that part of the carrìage which is 
approprìated to the accommodation of passengers. This affords a large 
space for the pressure upon the buffers to act through before the car- 
riages are subjected to impact. The forces of collision are received 
upon buffers, the roda of which are connected with, and made to act 
upon, spirai sprìngs, and blodu of India-rubber, arranged in cylinders 
beneath the bottoms of the carrìages. ^ 

BAILWAT ACCIDENTS. 

The foUowìng table shows the comparative statement of Casualties 
upon the Eaihroads of Great Brìtain and New York, in proportion to 
the whole number of persona travelling : 

Oreat BrUain, New York, 

Passengers killed 1 in 2,785,491 .... 1 in 286,179 



Employóa killed 1 in 742,797 

Others killed 1 in 1,392,714 

Passengers injured .... 1 in 234,568 

Employés injured 1 in 1,128,427 

Others injured ' . 1 in 3,301,323 

Total kiUed 1 in 412,665 

Total mjured 1 in 183,406 

KìUed and injured 1 in 126,978 



1 in 124,010 

1 in 45,929 

1 in 90,739 

1 in 83,603 

1 in 79,156 

1 in 43,454 

1 in 28,078 

1 in 17,425 



IBON BLESFEBS. 

Mbbsbb. Dat & Latlbe, of Ashford, bave patented a new mode of 
constructing Semi-tubular Wrought and Gast-iron Transverse Sleepers 
for ndlways. The sleepers are laid with their concave side downwards ; 
and in those of wronght-iron an opening is left in the centre, for the 
purpose of facilitatìng the perfect packing of the sleeper, and 

ring other rails for croasings, and also for convenience of drainage, 
the cast-iron sleeper this is acoompliahed by casting it in two 
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pieces; and connecting them by means of wrought-iron bara. Open- 
ings are left in the wrought-iron sleeper to receive the rail-seating, 
which ÌB of cast-iron, in two pìeces, a wooden key being used to 
tighten the rail in the usuai manner. In the cast-iron sleeper^ the 
seating or chair and the sleeper are in one casting. It is said that to 
each 15-ft. rail, the hearing surface of the sleepera will be 11 J ft. 
It is presumed that by this pian the maintenance of the permanent 
way will cost less than one-half that of a line where ordinary 
wooden sleepera are used. The ready means of packing at the two 
ends, and 6x)m the centrai opening, will, it is said, save labour ; and 
the hearing surface of the sleeper being near the top of the ballast, 
a less thickness will suffice. The formof the sleeper, too, it is thought, 
affords facility for a more perfect drainage than if it were solid ; 
added to which, the seating for the rail being 10 inches long, a greater 
hearing is obtained than with the ordinary chaira. — Mining Journal, 

m'connell's express enoines. 
The great capabilities of the new Express Engines constructed by 
Mr. M*Connell, of Wolverton, for the trafile of the London and North 
Western Railway,* bave been shown most satisfactorily, in a trip 
wherein one of these engines brought an experimental train, 
consisting of not less than thirty-four carriages, loaded to fiye tons 
each, from Birmingham to London in three houra. This is consi- 
dered to be the most extraordinary performance ever accomplished by 
a single locomotive engine, and has confirmed the expectations formed 
oirthe merits of the arrangements recently patented by Mr. M'ConnelL 
In many parts of the joumey the speed hsìd to be much diminished in 
consequence of the bad state of the road ; and there is no doubt, 
when these defects are remedied, the two houra* trip, with a train of 
fifteen carriages, will be carried into effect. 

STATISTICS OF AMERICAN RAILWATS. 

A VALUABLE Report appended to the American Census Eetums fiir- 
nìshes some interesting statistics respecting the Bailroads of the 
United States — ^from which we deduce the followìng facts : — At the 
commenoement of 1852 there were 10,814 miles of raUroad completed 
and in use, and 10,898 miles in courae of construction. About 
1200 miles of new railroad bave been completed during the past year, 
and about 2000 miles of new road placed under contract ; so that the 
railroads completed on the Ist of December would be 12,014 miles, 
and those in progress are increased to 12,898 miles. The total 
amount invested in railroads made and projecting is set down at 
672,770,000 dollara. The average rate of fares on the railroads are 
lesB than \d. per mile. 

RAILWAT TUNNEL THROUQH THE ALPS. 

A 0ORRE8PONDBNT of The BuiMer has oommunicated to that ably- 
oonducted journal, the pian of the Chevalier Maus for forming a 
Tunnd through the Alpa ; prefacìng bis account with a short descrìp- 

• Beioribed in the ** Yeur-book of Tfteti,*' 1863^ p. 86. 
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tk>n of the roate he oonaiderB it best to adopt, and a few other 
particulars. 

The line of communication selected by M. Maus skirts the southern 
BÌde of the Mont Genis, foUowing the valley of the Dora, and passes 
by the towns of Susa, Oulx^ Bardoneche, &c. ; thenoe by means of 
a tunnel under the rìdge of the Alpa it prooeeds to Modana, a town 
BÌtuated in Savoy, on the west of that estensive chain of mountains, 
by a route only thirty miles in length ; while the exìsting thorough- 
fare over the Mont Cenis pass is nearly forty miles, so that a saving 
of about ten miles would be at once effected bétween Susa and 
Modana ; and the tìme required to travel between these two places 
would; in the event of this project being put into ezecution, be re- 
duoed from eight hours (the tìme which the mail takes to go by the 
present road) to one hour and a half, a very moderate calciUation for 
the railway — ^being only at the rate of twenty miles per hour. 

Thus the portion of the great Savoy trunk line of railway pro- 
jected by M. Maus, would commenoe on the Italian side, at the town 
of Susa, near the oonfluence of the Dora with the Cenisis, a rapid 
stream that takes its rise in the Mont Cenis ; and would form a con- 
tinuation of the Turìn and Susa railway, now m course of oonstruc- 
tion : the line would then pass to the right of the village of Gioglione 
and over the high grounds of Ghaumont, where the mountaìnous 
character of the country involves the necessity of two tunnels, which 
are, however, of minor importuice, the one being about 3040 yarde 
in length, and tilie other only 330. A short tunnel ¥rill lìkewise be 
necessary at the Fort of Exilles, in order to avoid some of the otit- 
Works ; and faiiher on, another tunnel, which, however, will be only 
2230 yatds long. We thus arrive at Salbertrand, situated ten miles 
from Susa and nearly 1670 feet above its level, which gives for this 
portion of the line an average asoending gradient of 1 in 31. 
Beyond this, passing Oulx, Savoulx, Beaulard, and even for some 
way farther on than Bardoneche, the surface of the country is re- 
markably uniform, and will not present any difficulty : the length of 
this section is about eleven miles, and its average rate of inclination 
1 in 57. The remaining nino miles is a descending gradient of 
nearly 1 in 57^ likewise. And here the line obtains a passage 
beneath the Alpine ridge by a tunnel of about eight miles in lenglì, 
at a depth of 5248 feet, or as nearly as possible a mile below the 
surface of the pass. 

The three principal gradiente above mentìoned being divided into 
othera, to suit the nature of the ground, the rate of inclination on 
some portions of the line will be steeper in certain cases than those 
name(C but in no instance will they exceed 1 in 28. Throughoutthe 
whole length of the principal tunnel the gradient will be 1 in 53. 

M. Maus estimates the cost of the worìL at £1,400,000. 

As the projector considered that the great difficulty in the way of 
carryìng out ttùs bold conception would be the amount of time and 
labour which, according to our present system of conducting such 
operations, it would necessarily require, he has contrived an exca- 
vating machine, for ^acìlìtathig the labour, and which, at the same 

C 2 
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time, ÌB caJculated to expedite in a very great degree the execution of 
this and similar works ; and from the success wMch has attended the 
trìals he has ah^ady misbde with it, he states that he has no hesitatìon 
in fixing five years as an amply sufficient perìod for the completion 
of the projected tunnels, working at both ends at the same tim^ 
although without shafts, which the height above renders impossible. 

The excavating machine consists of a fiume, in which are set a 
nimiber of very broad chisels, having projections on their face, acting 
somewhat affcer the manner of the hainmer nsed by masons to restore 
the rough surface to the granite pavement in London when wom 
smooth by the trafiic. 

The chisels are so arranged as to cut into the face of the rock, at 
the extremity of the heading, five horizontal grooves, and two ver- 
tical channels bounding the former, and at rìght angles thereto. 
These grooves or channels are run one into the other, and serve to 
insulate four rectangular blocks of stone, which will then remain at- 
tached only by one of their planes to the solid mass of the mountain- 
rock, from which they may readily be separated by wedges, driven 
with heavy hammers into the grooves. 

These blocks will be about seven feet long, three feet wide, and 
eighteen inches in thickness. 

The machine acts only upon half the width of the heading at a 
time, so that while it is at work cutting the grooves which separate 
the blocks of stone at one side, the workmen are engaged in removing 
those already cut in the other half- width of the heading. 

*When the machine and the labom*er8 bave each completed their 
tasks, they mutually change places. The machine again sets to work 
to shape out new blocks of stone, and the workmen proceed to detach 
those which bave just been cut, beginning by inserting the wedges at 
the top of the heading, and proceeding downwards : by thus prizing 
the stones, they are easily separated from the rock, after which they 
are placed on trucks, and conveyed to their destination, so that the 
space is again left clear for the machme to recommence its opera- 
tions. 

The excavating machine cuts the channels in the rock by means of 
several series of chisels placed one beside the other, in straight lines. 
These lines of cutting tools are so arranged as to be capable of a 
slight lateral motion in the direction of the grooves after every stroke : 
the object of this is to bring the chisels to bear upon ali the spaces 
lying between the several cutting-tools situate in the same line, so as 
to produce, not a succession of holes, but a continuous channel similar 
to a very wide saw-cut. 

This lateral shifting of the lines of chisels, which takes place alter- 
nately from rìght to left, and from left to right, is caused by a oorre- 
sponding motion given to the frames in which they are fixed. Each 
chisel is driven against the rock by a spirai string coiled round it, and 
which produces an effect similar to that caused by the muscles of a 
man in the act of throwing a javelin. This spring, driving the chisel 
forcibly against ihe rock, obliges it to act efficaciously, notwithstand- 
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ing the slight inequatitìes at the bottom of the channel, arùing from 
a want of uniformìty in the resistance of the stono. 

When the machine is in operation, the sevend linee of chisels are 
ali drawn back simultaneously, by means of a species of cam, or 
movable bar, which acts against projections formed on the cutting 
instnunents. This, by forcing back the chisels, and thus compress- 
ing tlie aboye-mentioned springs, leaves them in a position to exert 
a strong percussive foroe as soon as the pressure is removed. This is 
effected by suddenly raising the bare, by means of an inclined piane, 
situated at the proper place for tibe end of the stroke. As soon as 
the blow has been struck, the springs are again immediately com- 
pressed as before, and the prooess is contìnued until grooves bave 
been worked to the requisite depth into the solid substance of the 
rock. 

Although ali the chisels in each row are similarly acted upon by 
the movable bar, they are, nevertheless, completely independent one 
of the other, so that they may each be removed at pleasure, without 
interferìng with the motion of those adjacent, or even suspending the 
operations of the machine ; and if it be observed that one or otìier 
does not act efficiently, such may be removed, and new chisels sub- 
stituted in theìr stead, without causing any delay or oessation. 

The back-and-forward motion of the bar, which performs the fimo- 
tions of a cam, by pushing against the projections with which the 
several chisels are fumished, is caused, thróugh the intermediatìon of 
rods and cranks, by two rotatory drums, which themselves are made to 
tum by an endless rope, communicating with a water-wheel, or other 
suitable motìve power, situated at the entrance to the heading. The 
apparatus is arranged so as to enable the chisels to strike 150 blows 
in a minute. 

The machine, at the same time, sets in motion a pump, which forces 
a Constant supply of water into a reservoir, the upper part of which 
is filled with compressed air. By this means, the water is driven out 
in jets, through small pipes placed between the chisels, and is thus 
made to play upon the grooves, where it performs the doublé office of 
preventing the cutting instruments from getting heated, and removing 
the dust and chips of broken stono, which would otherwise accumu- 
lato in the grooves, and thereby prevent the effectivo working of the 
excavator. 

The manner in which the engineer proposes to provide for a proper 
supply of fresh air during the progress of the work, is by means of a 
tubular ventilator, which he intends to lay along the bottom of the 
gallery. At given intervals throughout its entire length, according 
as they may be found neoessary, he would insert fans, which he sug- 
gests might be placed on the spindles or shafts of the roUers or sheaves 
over which the endless rope is made to pass, so that they could con- 
stantly be worked with vory little additional expense. These fans 
would force the air from one chamber of the tube into that imme- 
diately succeeding it ; and as the ventilator would be made air-tight 
throughout its whole length, and only open at its extreme ends, so. 
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that the air ìntroduced through the tube may pass out through the 
heading, he considers that a Constant current of pure air would thus 
be continually maintaìned in the tunnel, which, by its unintemipted 
cdrculation, would cause such incessante successive dìsplaoements, as 
to prevent any possible accumulation of noxious gases or unoxygenated 
atmosphere. 

• Mr. Robert Stephenson, the eminent English engineer, when pass- 
ing through Turin, on his way to Egypt, in the month of September, 
1850, went to see the experimental machine, then in operation at 
Valdoc, and M. Maus says he recalls with much pleasure the appro- 
bation and enoouragement given him by our distinguished fellow- 
oountryman, who, in a lettor addressed to the Sardinian Minister for 
Public Works, stated it as his opinion that it w(^d be advisable for 
the Government to make a trial of the excavating machine on an ex- 
tensive scale. 

The exhausted state of the Piedmontese exche^uer, consequent 
apon the war with Austria, and the expenses of the great works 
connected with the line of railway between Grenoa and Turin, bave 
hithorto preduded the possibility of putting the invention to the test 
of practioe in the actual execution of the works proposed. Never- 
theless, now that the question of forming lines of railway through the 
Alps is every day becoming of greater importance, the time is pro- 
bably not far distant when we shall see active measures taken for the 
realization of thìs important proposition. — Builder, No. 539. 

BAILWAT A0CTDENT8. 

M. Herman, chief engineer of the Orleans Bailway, has invented a 
means of Wamxng Engine-drivers of Accidents which occur to trains in 
motion. A loud alarum is placed at the head of the train, and it is put 
in communication with an electric pile in such a way that, as long as 
an electric current plays uninterruptedly upon it, it remains immov- 
able, and when the current ceases it rings. The corrent is obtained 
by passing two wìres, covered with gutta percha, beneath the wagons, 
and continuing them from one carriage to another by means of small 
chains placed in the largo connecting chains, these chains being so 
fìxed that they unite the moment a carrìage is attached to a tniin. 
To cause the current to be unintemipted, the ¥rires or chains of the 
last wagons of the train are connected. If, then, any accident 
occurs to break the wires, the current becomes interrupted, and the 
alarum rings. The box of each conductor is provided with a sort of 
break, which enables him to remove or break the wire in case of acci- 
dent. The experiments which bave been made bave been quite suc- 
cessful, and the dbst of the whole apparatus is very slight. — Goligwmi^a 
Messenger, 

OBDNANCE BAILWAT CABBIAGE. 

Mb. Andebson, ce., of Edinburgh, has designed an Ordnance 
Railway Carriage, which resembles in construction a railway truck 
or tend^. TJpon the carriage is mounted a heavy piece of ordnance, 
to be worked by three men, and capable of rapid successive discharges. 
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The artOlerymen work under the protection ai a large bomb-proof 
Bhìeld, from an aperture in which the gun is pointed. The caniage 
being at rest, the sides are tumed downwards, and are fixed in t£e 
ground, giving a steadiness to the carrìage, and forming a fender to 
protect the wheels. The platform of the cairìageean be moved com- 
pletely round, on the principle of the tum-table, so that the gun may 
be dìrected to any point. Mr. Anderson proposes to make the c|r- 
riage twenty-one feet long and twelve feet broiad, and capable of car- 
ryìng thìrty tons, although he would not generally put upon it more 
than ten or twelve tona weight. He proposes only to mount on it a 
32-pounder, although it woìdd be capable of conveying a 64-pounder 
— ^the largest piece of artiUeiy in the service. The railway fort 
might also carry twelve artillerymen, who, armed with Minié rifles, 
might do deadly execution among the enemy. The machinery for 
assistìng the loading of the gun, and Ìor tuming the battery upon the 
enemy, is simple and ingenious ; but supposing it to be thrown out 
of gear, the inventor showed that the objeet might be ^ected by 
means of band leverà. Mr. Anderson estìmates the additional mileage 
of raìlways required for his pian at about a hundred, great propor- 
tions of àie coast, as he remarked, being too iron-bound and preci- 
pitous to rendffl: a ìanding easy, or, indeed, possible. About two 
hundred of these ordnauoe carriages would be sufficient, he thought, 
for the protection of the whole ^ritish coast, and, of course, great 
numbers of them could be speedìly concentrated upon any point, and 
made to act with combined effect in opposing a hostile landing. The 
expense of carrying the pian into execution would be somethiitg lesa 
than half a million, but he considered that such a sum spent ia this 
way would be more efficacious than if expended upon the navy. The 
Tay is alieady supplied with railway lines on both sides, from which 
these locomotive batteries could defend the rìver, while the oonstruction 
of a few additional miles would place the whole coast fìx>m Granton 
to Berwick in as &vourable a position. 

in£W PIBOK OF OBDNANOB. 

A FIBOE of Ordnanoe for Batteries and Ships, has been invented by 
Robert Armstroi^, Ist Dragoon Guards, Dublin. Its superiori^ 
over the old battery guns c<msÌ8t8 in its being c^iable of being brou^t 
to bear upon any objeet wìthin au uigle of ninety d^;rees, without 
the necessity of moving its carriage; therefore fewer men will be 
required to work it A ship armed with guns of this descripUon 
could biing the whole of her broadside to bear upon any small objeet 
withìn the angle of ninety degrees, without moving a single carriage. 
It is particularly adapted for bow and stem chasers. A ship, either 
pursued or pursuing, could bring at least two-thirds of her broadside 
to bear upon her enemy, without altering her course one single point, 
which could not be done with tìie ot^ianoe now in use. In the 
evesìt of a bombardment, every gun, in the short spaoe of two 
minutes, could be converted into an inverted mortar if required. In 
batteries they possess the same advautages over the guns in present 
use, as àt least tbree or four men less wi& be required to work them« 
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as there wOl be no lifting to the rìght or loft with handspikes ; the 
metal of the gun is ali that is moved when required to fire either to 
the rìght or left. He has also invented a field-piece on the same 
prìnciple; a battery of which, when brought into action, wìU net 
require to bave their carrìage moved unless a change of front is 
actually required, and in which the sliding scale in the breech is dis- 
pensed with altogether. — United Service Oazette, 

LOCOMOTIVE BOILEBS. 

Mb. W. Faibbaibn has read to the Brìtish Associatìon, " Experi- 
mental Kesearches to determine the Strength of Locomotive BoUers, 
and the Causes which lead to their Explosion." These experiments 
were imdertaken in consequence of the explosion of a locomotive 
boiler in the engine-house of the North- Western Bailway Company 
at Manchester, by which several persons were killed, and a greàt part 
of the roof of the engine-house was destroyed. The ìmmechate cause 
of the accident was the carelessness of the engìne-driver, who had 
screwed down the safety- valve, to stop its noise whUst he was talking 
to a companion, and had forgotten to unscrew it. In twenty-five 
minutes &om the time the viuve was closed the boiler burst. The 
Grovemment Inspector who examined the wreck of the engine, was 
of opinion that the stays had been defective, and that the boiler had 
not been sufficiently strong for its work. Mr. Fairbaìm, on the con- 
trary, thought that ali the parts had been strong enough to resist six 
times the ordinary working pressure, and that the explosion could not 
bave been produced by the accumulated generation of steam tiU it 
had arrived at a pressure of at least 300 Ibs. on the square inch. In 
consequence of this difference of opinion, a series of experiments were 
instituted to determine the real causes of the explosion, and to register 
tìiose facts for future guidanoe in guarding against such catastrophes. 
The elaborate paper which detaUs these Ècperiments will be pub- 
lished in the Àssociation's Keport. 



THE NIAGABA BUBFENBION BBIDGE. 

We quote from the Lockport (U.S.) Journal, the following: — 
" Imagine a span of 800 feet in length, forming a straight hollow beam 
20 feet Wide and about 18 feet deep, with top, bottom, and sides. 
tThere will be an upper floor to support the raikoad and cars, 20 feet 
wide between the railings, and suspended by two wire cablra, assisted 
by stays. The lower floor, 19 feet wide and 15 feet high in the clear, is 
toonnected to the upper floor by vertical tresses. The cohesion of 
good iron wire, when properly united into cables or ropes, is found to 
be from 90,000 to 130,000 Ibs. per square inch, according to quatity. 
The limestone used in constructing the towers will bear a pressure of 
500 tons upon every square foot. The towers are 60 feet high, 15 
feet square at the base, and 8 feet at the top. When this bridge is 
covered with a train of cars the whole length, it will sustain a pres» 
Bure of not less than 405 tons. The speed is supposed to add 15 per 
cent, to the pressure, equal to 61 tons. The weight of superstructure 
added, estimated at 782 tons, makes the total aggregate weight sus- 
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tained 1273 tons. Assnming 2000 tona as the greatest tension to 
whìch the cables can be subjected, it ìs considered safe to allow five 
times the regular strength, provìding for a weight of 10,000 tons. 
For thifl, 16,000 miles of wire are required. The number of wires in 
one cable is 3000 ; the dìameter of cable about 9 4 inches." 

.SUSFENBTON BRIDGE OVEB THE 8T. LAWBENCE. 

From " A Eeport on a Bailway Suspension Bridge over the rìver 
St. Lawrence, near Quebec, made for the city council, by order of 
N. F. Belleau, Esq., mayor of Quebec, by William Serrell, CE.," 
we leam that three sites for the proposed bridge were surveyed ; one 
near the rivèr Chaudiere, about four miles from the mouth of Cape 
Kouge Creek, uiother from Durham Terrace to Point Levy, and a 
third from a few hundred yards above Cape Diamond to the opposite 
shore. The result of wiuch surreys or examinations is, that Mr. 
Serrell sees the entire practicahility of a bridge for railway and other 
travel, and " that, too, within the means at your (the ci^ council's) 
command." The site selected near the Chaudiere will require a 
bridge of 3400 feet. The pian proposed is a wire suspension bridge, 
consisting of two massive towers of masonry, built in the river in 
12 feet deep of water at average low tide ; these towers to be in total 
height from their base about 330 feet, and 52 by 137 feet square at 
the base, battering regularly upwards, and they will be 1610 feet 
apart at their centro. The height of the roadway above high water 
is to be 162 feet ; the roadway will consist of two carriage ways, each 
10| feet Wide in the clear, and a railway track of such width or gauge 
as to match the railways which may connect with it; the entire width 
of the road being 32 feet in the clear inside the parapet. — Montreal 
Herald. 

"HIGH BRIDGE," POBTAGE, NEW TOBK. 

On the Buffido and New York City Bailway is an immense but 
slender-looking wooden bridge, like a tramw^ on a very high scaf- 
folding, which spans the Genesee Yalley at Fortage, in Wyoming 
county, and forms the chief object of int^est on that line. An 
iUustration of this bridge, and some particulars in reference 
to its construction, are given in the Canadiom Jownud and 
Record of the Canadian Institute, from which we quote the following 
details. 

The bridge was designed by Mr. Silas Seymour, the chief engineer 
to the company. The piers on which the trestles rest are of ashlar 
masonry, of compact sandstone : their base is 75 feet by 15 feet : they 
aro carried up with a slight batter to a height of 30 feet above the 
bed of the river, and coped with limestone blocks. Upon these are 
placed the timb^ trestles, connected with each other by a system of 
braces and girders. 

The trest^ are 190 feet in height, from the top of the piers. At 
their base they are composed of twenty-one vertical posts, 14 inches 
by 14 inches, diminished in number to fifteen at the top ; and in sìze 
to 12 inches by 12 inches. The ìatenJ and longitudìnal braces, and 
aJso the girders, are 6 inches by 12 inches. Each trestle or pier is 
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sud to be calculated to Bustain a wdght of 1000 tona in addition to 
its own. 

The tnisses resting on the top and connecting the several trestles 
or piers (which are 50 feet from centre to oentre), are 14 feet in depth, 
and are composed of three framed girders iràth main counterand sway 
braceSj in the usuai manner. On tiiie top of the trusses the track ìa 
laìd. • 

The piers or trestles were conunenced on the eastem bank, and as 
each trestle was completed the trusses were placed on them and the 
track laid ; upon which a travelling orane was advanced, ov^reachiiig 
the space to the next trestle, and by means of which each stìxìk of 
timber was let down to its place, until the whole of the next pier was 
completed, when the truss was placed and the orane adyanced as 
before. 

The whole length of the bridge is 800 feet, and each span (wìth 
ihe exception of that across a canal, which is 54 feet) ìs 50 feet. The 
arrangement of the structure is said to be such, that any particular 
piece can be taken out and replaced. Against fire, tanks of water 
are placed at convenient distances, and watchmen are employed day 
and night. 

The total cost of the bridge was about £35,000, and the quantity 
of material employed in its construction as follows : 

Masonry .... 9,200 cubie yards. 

Tunber . . . . . 133,500 cubie jfeet. 
Wrought iron ... 49 tbns. 

It was estimated that the cost of a stone viaduct would have becn 
about £250,000, the interest of which, at seven per cent., would re- 
new the present structure every two years ; and that the interest on 
the cost of a wrought-iron tubular bridge, of 500 feet span, wìth 
stone piers and suitable approaches, would renew it every third year. 
The masonry was commenced on ìst July, 1851, and the first loco- 
motive passed oyot it on 14th August, 1852. Tlie contractors were 
Messrs. Lauman, Bockafellow, and Moor, who were also the con- 
tractors for the whole line, and bave long béen connected wìth public 
woiks. — BwUder, No. 528. 



IMPBOVEMENT IN BOBING OPEBATIONS. 

Fbom the Minerà Jowmal, published at PottsTÌlle, PennsriYania» 
we leam that an improved Bering Apparatus, patented by Mr. Knight, 
has been severely tested, by boring into the face of a granite rock 
18 feet depth, and 24 feet in diameter, at the rate of 18 inches per 
hour. The framework of the machinery oould not be properly fixed 
at first commencing the cutting ; but when the excayating IumI entered 
about 50 feet, it was to be connected by sleepers and braoes, as finn as 
the rock which it was cutting out. The patented appikratus has been 
adopted by the North American Goal Company, who have em- 
ployed it to bore to a seam of bituminous coal, called the "Big 
White Ash Yein," which they expected to win at a depth of about 
50^ fathoms. Tlie hole was 4^ inches diameter, which was drìlled at 
the rate of 11 feet in five hours. The machine was so arrangedthat 
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ten drills cotildbe woiked ina certain Bpaoe atoae time hy anymotive 
power ; and the debria was washed up by a current of water from a 
pump worked by the same engìne. Mr. T. S. Bidgway, mining 
engmeer, of Mìnersvìlle, states, that dnrìng the winter of 1848 and 
spring of 1849, he employed thìs machine in boring the Artesian 
well at East Boston for'the Land Company, which worked well to a 
depth of 325 feet, but where not sufficient water was found, the 
stratnm being a hard clay-slate, overlaying the primitive rock. The 
patentee is prepared, we understand, to sink shafts to any depth, and 
in any strata, in half the usuai time of those performed by hand- 
labour, and at about one-third the expeoBe. The operation of drilling 
through hard rock is one of considerable importance, and if this 
apparatus effects ali the advantages which are claimed for it^ the in- 
yention will prove of considerable value to the mining world. 

BOBINO THBOUOH MOUNTAINS. 

A OBEAT Tunnel Borer has been invented by Mr. E. Talbot, fere- 
man in the great machine factory of Woodruff and Beach, of Hartford, 
XJ. S. The borer, worked with its own machinery, is an engine of 
60-horse power. This drìves four piston-rods, horizontally, andthese 
tum four half-circle plates, of stout proportions, on which drcular 
revolving blades are set. These four plates are tumed with ezact- 
ness about one-fourth of a circle and back, and are ali set upon a 
revolving piate, of about 10 feet in diameter; and, thus sel^ cut a 
cuticle of 17 feet in diameter. The machine weighs about 80 tons, 
and is of stout proportions throughout. The motion obtaìned by 
this invention is novel — entirely new. By it the revolving knives, 
each running its quarter circle, cut oompletely from the centre to 
the circumference, and they do their work steadily and surely, cut- 
ting a round hole as they are tumed by the large or centre piate. — 
New York Journal, 

SUBMABINB TUNNBLS. 

Mb. Lookb, of Portsmouth, proposes that a tunnel of this kind shall 
be constructed of strong plates of iron, having at intervals girders of a 
considerable thickness. The several parts could be fitted at the fac- 
tory, and having been transported to the point from which it may be 
proposed to construct the tunnel, could there be joined togelher in 
sections, and floated to their destinations, where they could bereadily 
and gradually sunk by admìtting water. The soil at the bottom of 
the water would bave to be previously levelled and prepared ; the 
workmen in this and ali the other operations under water being ao- 
commodated in a diving-bell or with diving apparatus. After the 
whole tunnel shall bave been completed, the water can be drawn out 
by engines at either end, and the fitments necessary for a road or 
railway completed. Should such a tunnel be of considerable length, 
and exposed to much violence from the wat^, it would require strong 
piers at intervals to keep it in its place. 

The above descrìption is necessarily very short, and the practical 
engineer will at once see difficulties thatwili bave to be encountered; 
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for instanoe, in laying the tunnel npon such a fonndation under 
"Water as shall be sufficient to snpport the weight that is intended to 
be passed along it, and in such a way that the pressure shall not bear 
upon the tunnel to open the seams. But his experience will teach 
hun how to overcome such impediments, and bring the project to a 
suocessful issue. 

IMPBOVBMENT IN LIGHTHOUBBS. 

Mb. B. Glabe, of West Strand, has patented a new method of 
Uluminating Lighthouses, in whìch he proposes to adopt a single 
ring ; by means of which he saves the expense of two rings, and at 
the same time secures an equally effective and powerful light — ^the 
oombustiye properties of the atmosphere being thereby brought into 
one focus, instead of being dispersed, and, to some degree, wasted 
among three. Exìsting hghthouses are generally coustructed of 
thick ribbed glass, the quality of which tends rather to obstruct than 
to facilitate the passage of light. Mr. Clark's pian — and in this may 
be said to consist the originality and real utilily of his invention — ^is 
to bave the lighthouse fìxed, not revolving, formed as a hexagon, 
and made of perfectly transparenl glass, excepting the side facing the 
Bea, which is to be a distinctive colour. By this means, the uncer- 
tainty which too ofben attends the seaman in navigating his shìp 
along our coasts, as the result of the resemblance of one light to 
another, is completely obviated, and his position, as ìndicated lÈIy the 
colour of the light, ascertained with the utmost exactitude and 
safety. As, however, the primitive colours are few in number, to 
avoid the confusion which would necessarily arìse from their frequent 
repetition, it is proposed to vary them in the following simple 
manner : — Say that the denoting light at Beachy Head were red, the 
next light eastward also would be red, with a well-defined blue or 
other horizontal line ; the next, red with a blue or other diagonal 
line, and so on. Of course ali these alterations woiQd bave to 
appear on the Admiralty charts and be made known to the marìtime 
community ; but inasmuch as changes in respect of single lights are 
of Constant occurrence, and the process of publishing them to the 
world is in daily operation, no more than onÈnary difficulty or in- 
convenience would be experienced on this head. 



JET PUMP. 

Thebe has been read to the British Association, a paper ''On an 
experimental apparatus, constructed to determine the effidency of 
the Jet Pump, and a serìes of results obtained," by J. Thompson. 
Mr. Thompson, at the meeting in 1852, described a machine 
which he had contrìved for the purpose of raìsing water £rom 
beneath the lowest available level of discharge by means of a supply 
of other water coming from a higher level. This machine he 
designated a jet pump, because it raised water by the action of a jet ; 
and it had at firat been intended chiefly to empty the pits of his 
vortex water-wheels or other submerged turbines when access to 
them is required for inspection or repairs. During the progfress of 
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the trìals, howeyer, which were made of it for this purpose, it soon 
gaye indications of havìng mudi more extensive u8«b, and of being 
likely to prove, in certain cases, an advantageous machine for drain- 
ing swampy land or shallow lakes. The cases of this kind for which 
its employment was oontemplated, arethose in which the low ground 
to be drained happens to have adjacent to its margin streams or 
rivers descending &om higher ground. With a view to determine 
its efficiency and its applicability in any particular cases of this kind, 
Mr. Thompson had reoently constructed an experimental apparatus, 
in which a jet pump could be made to act subject to great variations 
in the ratio of the height of Hft to the height of fall, and which was 
suited for indicating accurately the quantity of water lifbed and the 
height of the lift, corresponding to each quantity of water allowed to 
fall through any given distance within the working rango of the 
apparatus. 

DBAINAGE OF A LOCH BT MBANS OF A STPHON. 

CuLHOEN LocH, in the county of Wigton, was drained, under the 

direction of the celebrated Marshal Earl of Stair, more than 100 years 

ago, by a drain, or cut, in some places thirty-six feet deep, That 

operation stili left about eight acres of water, above sixteen feet deep 

in the centre, and fully twenty acres of marshy ground, which could 

not be drained without more &U than the whole cut could afford. 

This marsh had long been considered an eyesore, being immediately 

in front of Culhom-house, a seat of the Earl of Stair; but the 

expense of deepening the outlet, in some places through quicksand, 

seemed so difficult and expensive, that although often talked of, the 

operation was never undertaken. The present Earl of Stair, some 

timo before his accession, was anxious to drain the marsh; and 

having set his mind to consider various plans which were suggested, 

his lordship appears to bave succeeded by an operation which, 

it is believed, is new in the annak of draining, at least on so 

great a scale as in the present case — ^viz., by means of a large 

Syphon. The syphon referred to is 880 yards long (exactly half a 

mile), and is seven inches in diameter. It had drawn off nine feet 

deep of the water in the loch, which it was expected would giye fall 

to enable the proprietor to drain properly the marsh already referred 

•to, and to reduce the loch to an ornamentai pond. The highest part 

of the syphon was then twenty-one feet above the surface of the 

loch, and the longest limb of the syphon was ten feet under the level 

of the water, giving ten feet of fall. The main part of the syphon 

consists of cast-iron pipes 5-8ths of an inch thick, with spigot and 

faucet joints very carefully joined and made air-tight with lead. The 

oontract expense of the iron pipe laid, when complete, was 7<. Qd. 

per yard. — ^Mgton Free Press. 

IBffPBOVBD HYDRAULIC SYPHON. 

Thb principio of the new Hydraulic Syphon of Mr. F. C. Mouatis, 
acoordint^ to the Mi/ningJov/matf is, that "the water is not lifted in one 
upright pipe, but raised by a sucoession of tubes (say 30 feet each)^ 
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with an acoompanying cistem and yalyes, on the principle of the 
force-pump. One oontinuous piston-rod runa throagh the Tvbole, 
passing through stuffing-boxes, and carrying a piston in each tube^ 
and a contìnuous stream is thus produced on the application of 
motive powOT. The valves are of peculiar construction, free firom 
friction, and the cylinder being only of the game diameter as the 
tubes, instead of twìoe the diameter, as at present generally in use, 
there is an avoidanoe of a cost of power firom this Bouree alone four 
times as great on the part of the atmosph^ as that of the piston. " 

DfPBOVBMENT IN HYDBAULIC BAHS. 

Thesb very usefiil instniments appear to be less appreciated in 
tìiis, their native country, llian in America, where they are being* im- 
proved and modifìed for special or general purposes. The Scientific 
Oommittee of the Franklin Institute of Pennsylvania bave lately 
reported on an Improvement of the Ram by Mr. J. L. Gatchell^ of 
Elkton, Maryland. According to the reprint in their Jùwmaly the 
first improvement submitted for examination consisted in the use of 
a chamber between the body of the ram and the air-vessel, in which 
chamber ìs placed a flexible diaphragm, depressed by a sprìng, but 
capable of elevation by the recoil, thus commimicating the mo- 
mentum of the water passing through the body of the instrument to 
that contained in the air-vessel ; the prindpal advantage of this 
mode of construction being the making the ram ''double-acting/' 
that is, keeping the water in the air-vessel separate from that drìvingf 
the instrument ; so that the water of any fiowing stream, although 
unfit for domestic or manufacturing use, may be made available for 
raising the whole supply of a good sprìng. This effect has been 
before produced, both by slìding pistons and by interposed columns 
of air ; but the use of the flexible diaphragm, by its tendency to 
produce a vacuum in the chamber above it when depressed by its 
sprìng, enables the water to be lifbed into this chamber by atmo- 
spherìc pressure or friction, and this feature the committee regard as 
a novelty. It moreover appears probable that the mechanical action 
of this diaphragm will react upon the discharge valve, and thus have 
a tendency to prevent the stoppages which have so often been a 
cause of annoyance in the use of hydraulic rams. The second im- 
provement presented was a method of further preventing these stop- 
pages by placing a sprìng upon the head of the ram, so that it sball 
.be slightly lifted at every rìse of the valve. The third improvement 
was in the method of regulating the discharge of the water from the 
head valve, through a serìes of orifioes around the circumference of a 
disc. 

ABTIFICIAL BLOCKB FOB HTDBAULIO FUBFOSBS. 

The material called hydraulic lime, generally used for engineering 
Works under water, is a silicato of lime, in a somewhat nascent state; 
A discovery has been made by M. Bcó'ard, of Paris, of a simple but 
most valuable prooess for manu&ctiuing blocks for hydraulic purposes^ 
and particularly submarine ones. The commonest argil is empbyed by 
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the inTentor, which ìb a Bilicate wìth a baseof alumìna: a block ofany 
requìred dimensions ìb, therefore, oonstructed of unbumt brìcks, taken 
from the field, and stratified in layers, with fuel on some piles of 
brìcks forming a grating. An outer casing of unbumt bncks a short 
distance ali round the block is fiUed with powdered charooal ; the fire 
Ì8 placed at the base of the block ; it soon xises and heats the mass to 
a temperature which will soffcen argìl ; the contraction causes sinking 
Band vacancies, which must be filled up as they occur. When 
sufficieatly bumt, the outer casing^ which will then be bumt bricks, 
may be taken down, and the blo<ì remoyed to its destination. It 
will be seen that blocks may be made of any shape or sìze, having no 
limit but the possibility of carriage ; and, when the operation is 
properly conducted, the sotidity of the substance is remarkable : it 
requires great force to break them ; iron instrumenta will not scratch 
the surface, steel scarcely mark them ; and as concentrated nitric or 
sulphurìc acid, or the most energetic alkaline solutions, will not have 
the least effect on them, they will be indestructible under the action 
of sea or any other water. — Mining J<yumal. 

HTDBAULIC FOWEB '. '' 8TEAM BUFEBSEDED." 

Mb. Geobgb GrOODLET, Leith, has patented the means of working 
an engine by an effective impulse from the pressure of a column of 
water» say 33 feet in height, which, combined with the naturai 
pressure of the atmosphere, wiU be equal to 30 ibs. on the square 
inch. The slide of the ordinary steam-engine valve is cut at both 
endfl, to admit of a more Constant entrance and exit of the motive 
agents ; and with the aid of another valve for cutting off the fluid 
a^ier the piston has received the blow, on the principio of the air- 
gun, a more powerful effect ìb produced on the piston than has 
hitherto been aooomplished by the methods at present in use. To 
prevent a vacuum being formed on the induction-side of the piston, 
and to balanoe the opposing atmospheric pressure at the exit, Mr. 
Goodlet plaoes a self-aicting atmospheric vacuum-valve at each end 
of the cylinder-cover. The admission of air, adds the writer, into 
the cylinder in the manner described, on the return of the piston, 
will give elasticity to the water, and Óius facilitate its escape. 

WATEB-METBB. 

A Wateb-measubbb has been patented by Mr. Taylor, of Man- 
Chester. The instrument is simple, presentìng outwardly something 
of the appearance of a dwarf stesón-engine cylinder, and inwardly 
that of a common water-wheel, working horizontally instead of 
perpendicularly, in the cylinder, with two streams of water shooting 
from two points, inlets in the circiunference of that cylinder, and 
oommimicatiiig a rotaiy motion to the wheel by striking upon its 
boxes ; attacheid to the pivot on which it works are a series of other 
wheels that work a dial, on which are regìstered the number of 
revolutiouB made accordmg to the force of the column of water 
pouring in through the inlets. Of course, the quantity of water 
required to move the wheel and ita maohinery, ia a matter ot 
duculation. 
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NEW MODE OF GENEBATING STEAM. 

Mb. S. Cable, of St. Louis, has patented a New Mode of Generating 
Steam, by which he proposes to dispense wìth boilers altogether. 
His pian is to employ a metallic network, similar to Ericsson's, upon 
which, when in a properly heated state, jets of water will be thrown, 
and being immediately converted into steam, wiU be conveyed to 
the steam-chest, where it will be employed in the usuai manner. 
The advantages claimed are economy in fiiel and safety from 
explosìon. How he proposes to restore the heat we do not know. — 
Mechcmics^ Magazine, No. 1549. 



— i 

STEAM INDICATOB. 

Mr. Hulford, of H.M. Dockyard, Woolwich, has invented an 
ingenious instrument for ascertainìng from an Indìcator Card, the 
Steam-pressure on the piston of a steam-engine. The indicator cmxI 
being placed on the board, so that the atmospheric line ooincided 
with the marks on the retaining springs, the triangular scale was 
placed at the bottom of the figure, and the side roller made to 
revolve, until the spirai line on it intersected the edge of the scale, 
in which position the roller was fìxed. The distances between the 
steam and vacuum lines were taken, by sliding the scale along the 
figure, and ten or twenty divisions might be taken, according to 
the degree of accuracy required ; the sum of the distances, divided 
by their number, gave the mean pressure on the piston. A great 
saving of time in the measurement of ali irregular figures eyidently 
resulted from the use of the instrument, and its simplicity and low 
price were also poìnts in its favour. 



COMBINED STEAM-AND-ETHEB ENGINE. 

Mr. G. Rennie has made to the British Association a com- 
munication " On the Combined Steam-and-Ether Engine," a French 
invention applied to propel a ship from Marseilles to Algiers, which 
he had lately examined. Mr. Kennie had been reqyested to in- 
vestigate the working power of this engine, and, accompanied by 
his son, he made a voyage in the vessel from Marseilles to Algiers 
and back. The engine was originally intended to be worked by 
steam, and the boiler is adapted to an engine of 30 -borse power. 
The principio of the construction as it it is now worked is tìiis : — 
The heat given out by the steam in condensing, is applied to boil 
ether ; the vapour thus generated is admitted into a distinct 
cylinder, and the work it does is so much gained frxim the waste 
heat of the steam. The condenser is surrounded by tubes con- 
taining the ether, which thus aids in condensing the steam ; and 
as ether boils at a temperature of 100** Fahr., there is a tolerably 
efficient condensation of steam produced by the temperature at 
which the ether boils. The ether, after having done its work in 
its separate cylinder, is condensed in a refrigerator surrounded by 
cold water, and it is then again in a state to act as a condenser of 
the steam. The loss of ether vapour by leakage during this repeated 
vaporization and condensation, amoimts in value to one frane per 
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hour. SpéciiJ airangements are made for dissipatiiig the vapour that 
escapes, so as to prevent ignition^ and with that provision Mr. Rennie 
considera there ìs no danger. In the return voyage, Mr. Kennìe 
plaoed the coal under look and key, and superintended the delivery 
of it, so that no deception might be practised ; and he estimates the 
saving of fìiel from this oombination of ether with steam at nearly 
70 per cent. It had been estimated by a French commission at 
74 per cent. The French Government bave paid the inventor, 
M. Dutromblet, a large sum for the invention ; and they are about 
to put it in operation in a ship of 1 500 tons burden, with engines of 
150 -borse power, which will have^ the advantage of the experìence 
gained durìng the working of the present engine. 

Mr. Taylor, jun., the son of the engineer who constructed the 
engine of the Marseilles boat, said tìiat there were many defects in 
the present arrangement which would be remedied in the engines 
about to be made. The condensers are at present very ìmpeifect, 
and do not expose a sufficient surface. 

Mr. Sykes Ward said, that good ether does not corrode metals ; 
wherefore there could be no objection to the employment of it on 
that account. The attempts that had previously been made to 
apply spirituous vapour as a motive power, necessarily failed ; 
because, though alcohol and ether boil at a much lower temperature 
than water, their vapours are much heavier, and carry off as much 
beat at a given pressure, when applied, as steam. 

Mr. Fairbaim stated, that in the best Lancashire steam-engines, 
when working expansively, 2| Ibs. of coal per horse-power ìb the 
quantity consumed, which was nearly equal to the quantity consumed 
durìng the voyage from Algiers to Marseilles — ^whilst some of the 
steamboats on the Humber bum 10 Ibs. of coal per horse-power ; 
therefore, compared with that wasteful ezpenditure of fuel, the 
steam-and-ether engine presented great advantages. 

Other members spoke encouragingly of the combined power ; though 
the condensation of the steam, it was considered, must be imperfect, 
as the vacuum is not good at a temperature higher than 90"*. 

BOTATOEY VALVE ENGINE. 

At the late Meeting of the Brìtish Association was read ''A brìef 
Descrìption of Locking & Cook's Botatory Valve Engine, uid its ad- 
vantages," by G. Locking. In this engine a metal disc, with three 
apertures, slowly rotating on a fiat surface, with corresponding open- 
ings connected with the boiler and the cylinders, supplies the place 
of the ordinary slide valves. Botatory motion is given to the valve by 
a vertical shaft, on which there is a pinion that is worked by a cog' 
wheel on the shaft of the engine. The two hearing surfaces are 
ground steam-tight, and an outer casing serves to conine the steam, 
as in the common slide valve. The advantages said to be gained by 
this arrangement are the diminutìon of frìction and a more ready 
means of cutting off t^e steam and of reversing the engine. As the 
rotatory vjdve has a continuous slow motion, the inconvenience and 

D 



34 YlLUl-BOOK OF fACTS. 

frìction occasioned by the rapid reciprocating action of the slide 
valve is avoided. Among other advantages of this contrìvance, it 
was stated that it costa lesa, is less liable to get out of order, and 
occupies less room. Mr. Cook, the inventor, is a working mechanic 
inHuU. 

Mr. Fairbaim, Mr. Koberts, Mr. Hancock, and other gentlemen, 
expressed themselves favourably of the invention ; and at the conclu- 
sion of the busin^s the members of the Section paid a visit to Messrs. 
Locking & Cook's works, to inspect a steam-engine oonstructed on 
this principio in action. 

JENNINOS'S 8LUICE-VALVES. 

This improvement consists in simplifying the construction, by 
casting the ''body" and the "faucet" ends in one piece, thus avoid- 
ing the use of bolts, nuts, and joints. The slide is first fitted, and 
made to work properly on the body of the valve ; it is then removed, 
and, with two gun-metal faces, is tumed, ground, and accurately 
fitted. The slide, through which a small hole has been previously 
drilled, is again placed in the valve, the two faces are introduced, and 
ali firmly bolted together. The joints of the faces, which are dove- 
tailed to the body, are then made with lead, or with iron oement ; 
the bolt is removed, the hole plugged, and the valve is completed, at 
considerable saving of timo and cost. These valves are stated to 
bave been extensivély used under considerable pressures. — Proceedr 
inga of the Institution of Cimi Engmeera. 

SEAWARD'S PATBNT MABINE ENGINE. 

The arrangement described under this patent is the invention of 
Mr. Jolm Seaward, of the eminent finn of Messrs. Seaward & Co., 
of the Canal Iron Works, Poplar, and is applicable chidSy to engines 
employed for drìving the screw-propeller. In engines of this de- 
scription it has been heretofore the invariable practice to place the 
air-pump and condenser together in dose conjunction ; but as it is 
frequently the case that these parta o f the engine are required to he 
situated at some distance from the cyUnders, the consequence is, that 
the spent steam has to be conveyed to the condenser by means of a 
pipe of considerable length — a disposition of parts which is not only 
highly inconvenient, but also prejudicial to the rapid condensation of 
the spent steam. Mr. Seaward proposes to remedy these inconve- 
niences by disconnecting or separating the condenser entirely from the 
air-pump, which latter he places in any convenient situation where a 
ready connexion with some moving psurt of the engine can be obtaìned 
to work the bucket ; while he places the former in dose contiguity to 
the cylinders, so that tìie spent steam may bave the shortest possible 
distance to travel before being acted upon by the injection-water . 
within the condenser ; and he employs a pipe of convenient size to 
convey from the bottom of the condenser to the foot*valve of the 
air-pump the water arising from the condensation of the steam, toge- 
ther with the injection-water and the uncondensible air and gases, 
which will be drawn up by the bucket, and discharged through the 
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hot well in the usuai way. For the detaìlfly with engravìngs, see 
Mechcmics* Magazine, No. 1566. 



COLD-WATEB STEAM-ENGINE. 

Mb. e. T. Tifpett Ì8 the inventor of the new engìne thus entitled. 
The steam ìs produoed wìthout boilers, by simply injecting cold water 
into generatore. The amount of steam required to force out or re- 
turn the piston-rod is made by the introduction to the influence of 
the fire at each moment of precìsely the quantity of water needed, 
thus doing away with the necessity of boilers. It is ckdmed that 
there is no possibility of an explosion, that greater power is obtained, 
and less room occupied for the neoessary machinery. The water falls 
into the engine, being first raised by a force-pump into a reservoir 
sìtuated above the engine, and thence inducted down as wanted. 
The engìne is a singularly constructed piece of mechanism, both in 
appearanoe and mode of operating. — CincifmcUi Gazette. 

A MONSTEB STEAM HAMMER. 

Is the Glasgow Herald is described a Monster Steam Hammer, 
the largest in the world, we believe, and recently erected in Condie's 
extensive machine works in that city. The frame is composed of 
two cylindrical cast-iron colums of 19 feet long, tapering from 3 
feet 5 inches in diameter at the floor-Hne, to 2 feet 3 at the capital, 
and weighing each 9 tons 13 cwt. These columns stand apart 23 feet, 
measuring from oentre to centro. On the tops of the columns rests 
a cast-iron beam, measuring 2 feet 6 inches at its deepest part in the 
centre, and weighing 6 tons \ cwt. ; a similar beam, but weighing 7 
tons 1 cwt., runs across from column to column, at a height of 6 feet 
10 inches fìrom the fioor line. Between these two beams the guides 
in which the hammer slides are placed, each of which weighs 2 tons 
54 cwt. The guides, and the upper and lower beams and the 
columns, are held finnly together by tie-rods that run diagonally from 
the tops of the columns to the bottom of the slides. The hammer is 
upwards of 6 tons, esclusive of the face, which is cast separate, and 
wedged into a dove-tailed slot, left for the purpose in the bottom. 
Ali the parts of this great tool weigh in gross somewhere about 50 tons. 
The foundation-work of such an enormous hammer, with its percus- 
sive shock eveiy three or four seconds, was a matter requirìng no 
ordinary forethought. The whole space imder the machine, about 
80 feet square, was first, at a great depth below the surface, closely 
fìlled with piles 20 feet long, and 10 inches in thickness. On the 
top of these piles there are 400 tons of stones, each 3 feet in thick- 
ness, dressed ali over; and above this mass lies the anvil block^ 
weighing no less than 53 tons. Whén this hammer was set up, it 
started with the regularity and smoothness of a piece of the fìnest 
watch-work. But when tìie huge mass of iron composing the ham- 
mer came down with its full weight, witii a fall of 6 feet, then the 
almost volcanic force of the mighty weapon was understood. The 
shock caused the earth to vibrate for a considerable distance. 
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balmfobth's steam-hamhebs. 

Messkb. Balmforth, of Clayton, Lancaster^ ironmasters, bave 
patented some improveineiits relating to Steam Tilt-hammera, and 
which consist mainly in the employment of an osoillating steam- 
cylinder, having its piston-rod connected direct to the helve of the 
hammer-head, and beneath the helve in such a position as to allow 
clear access to the hammer from ali sides. The axes on which the 
hammer tilts are fumished with screw bearings, to enable one side 
to be raised more than the other, and thus allow of irregularly-formed 
masses being forged. A modification of the machine enables it to 
be used for rivetting. 

STKAM FIBB-KNGINB. 

The following description of the Cincinnati Steam Fire-engine has 
been communicated by Mr. T. W. Bakewell, who obtained it from 
Mr. A. B. Latta, the builder. We believe no previous autbentic 
account has been published of this machine, which has excited con- 
siderable notice, and is probably destined to play an important part 
in the protection of buildings from fire. 

This machine has been in operation since the first of January, 
1853, and has proved itself successful beyond ali doubt ; although the 
project has been tried before, and set down as impracticable, because 
it requires a machine that can be brought into operation as soon as 
hand apparatus. This, with other objections, — such as running over 
rough streets, laying on \meven ground when at work, running up 
and down hill, and a host of other objections, — bave been causes for 
abandomng the use of steam heretofore ; but these objections bave 
been completely set aside by the operation of this machine. The 
first thing of importance in this engine is the principio of generating 
steam, which is a very old principle, but has not been properly under- 
stood heretofore. It is the same that is now being projected by a 
Frenchman, which he calls a serpentine boiler, which is a continuous 
pipe coiled spirally or otherwise, so as to let the fire bave a chance to 
surround it ; the water being injected, it is instantly converted into 
steam ; this accounts for the short time it requires to raise steam. 
This machine resembles a locomotive in some respects : it has cylin- 
ders on both sides, placed Hke those of a locomotive, the pumps being 
directly forward of the steam cylinders ; the piston-rods run directly 
out of the steam cylinders, and enter the pumps ; the engines are so 
arranged as to couple to the driver at pleasure ; this is done in order 
to drive the machine by steam when desired, and to hold back when 
going downhill, or assist in going up ; this is an impoitant consi- 
deration. The drivers resemble those of a six-wheel locomotive, being 
aft of the fire-box. The forward end of this machiue ruus on one 
wheel, and revolves round like that of the velocipede, by which means 
the machine can be tumed anywhere in the length of itself. Another 
reason why it should only bave three wheels is, that its bearings are 
like those of a three-legged stool — it always comes to a hearing, with- 
out straining or twisting the machine ; the perfect adaptecbiess of 
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thÌB combination to suit the circumstances being the cause of ita success» 
This machine is constructed of iron and brass, except the wheels 
whìch are partly of wood. The worst throwìng it has ever made was 
50 feet, when it was brought out to throw before the flope House 
Compcmy of Philadelphia ; the greatest throw it has ever made 
is stated to bave been 240 feet from the end of the nozzle to where 
the solìd body of water fell, through 1^-inch nozzle ; and 291 feet 
to where the spray felL This machine wiU discharge about 2000 
barrels of water in one hour. It throws fìx)m one to six streams of 
water, and has two suctions 6^ ìnches in dianieter, and 24 feet long ; 
each one is in one piece ; these are always attached to the engine : they 
cross each other in front, and lay back on either side ; this is a very 
important improvement, and a saving of time and labour in attachìng 
the suctions. The time required to put this machine in operation is 
five minutes ; it requires four men and four horses to operate it, and 
will do as much as six of the largest class hand-apparatus. This will 
give the reader an opportunity for estimating the economy in the use 
of steam for this purpose. Any further Information can be obtained 
conceming it, by addressing A. B. Latta, who is the projector and 
builder of this machine, at Cincinnati. 

Now, by way of illustration, we may notice its performance at one 
fire, to show the efiPect produced by this machine, compared with that 
by the hand-apparatus. A fire occurred on the 20th May, 1853, in 
Twelfth and Main streets, at three o' clock p.m. ; the alarm was given, 
the steam-engìne ran eight squares, laid ber hose, which was one 
square from the fire, and put the first water on the fire, which was ali 
done in about five minutes ; the hand-apparatus, notwithstanding 
there were some of them stationed only two squares from the fire, 
were not at work until the steam-engine was under way. In eight 
and a half hours' work (making due allowance for waste of water) she 
poured into the fire about 15,000 barrels of water ; it was a large 
brewery with sale-cellar ; the wind was high, and nothing but a 
cataract of water could bave saved the entire square from destruction. 
This will show what can be done with steam in putting out fires. 
Arrangements are now making for four more of these machìnes by 
the chief engineer of the fire department. This will give the fire de- 
partment of Cincinnati the greatest strength of any in the Union. — 
From the Jwvrwjl of the Franklin Institute. 



NEW HABBOUB AT HOLTHEAD. 

The estensive works in progress at Holyhead were visited, in 
September last, by Her Majesty. The Harbour was commenced in 
1849, and is intended to secure a total area of 300 acres for the pur- 
pose of a harbour, two-thirds of that space having a minimum depth 
of seven fathoms at low water. Accommodation will thus be pro- 
vided for about 400 vessels of ali classes, including seventy men-of- 
war as large as the Duke of Wellington. The north or great break- 
water will be 5000 feet long, and 170 feet wide, and of this work 
4000 feet bave already been completed to low- water mark — 3500 feet of 
it being from fourteento fifteen feet above high water. The depth at low 
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water thiu filled up is from forty^five io forty-eight feet ; the stone- 
work whìch surmounts it is about eighty feet above the foundation. 
The smaller, or eastem breakwater, whìch protect^ the harbour on the 
hmdward side, will be 2100 feet long, and 1000 feet of it have ab-eady 
been formed, in a depth of thirty feet at low water, and to a width 
of 100 feet. Since 1849, wben the works were begun, 2,400,000 
tons of stone, in blocks varying from ten tons downward, bave been 
deposited in the sea, at the rate of from 22,000 to 27,000 tons per 
week, or from 4000 to 5000 tons per day. The qnarrìes realize the 
idea of mountains removed and cast into the sea. As much as four 
tons of powder is frequently exploded in one mining operation, and 
thus 20,000 to 30,000 tons of stone are often at once^set free. The pian 
adopted is to blow away a huge section of the base of the mountain, 
when the superincumbent mass of rock, 150 feet high, being imsup- 
ported, tumbles down affcer it. The rate of progress is 250 times 
greater than it was in the Plymou^ breakwater. This economy of 
timo has been effected by the use of piled stages carrying railways^ 
which project boldly into the sea. The contract contemplates an ex« 
penditure of about £800,000, and the outlay so far is under £400,000. 
This sum, however, includes the purchase of the surrounding huid. 



NEW PRINCIPLE IN NAVAL ARCHITECTURE. 

Mr. Bourne, the author of an excellent Treatiae on the Screw Pro- 
peller* suggests the combination of the Stem-screw with some form of 
the Side-paddle (in fine analogy to the fish-form and power), as an im- 
provement that would enable ships to head the wind more powerfully 
than tbey yet do ; and he points out what seems to us a most important 
principio of strength in shipbuilding — ^namely, that a ship ought to be 
regarded as a hollow beam, of which the deck is the upper side and 
the bottom the lower ; so that it is the deck and bottom, and not 
the sides, which have to endiu« the stndn ; and, indeed, might we 
not venture to suggest that the strongest of ali ships would be those 
built on the principio of a X girder, with a division for strength along 
the length of the hold at midships ? In Mr. Bourne' s view, the fune- 
tion of the sides is merely to keep the top and bottom in their rìght posi- 
tions : it is, therefore, in the top and bottom that the strength should 
be collected — ^thus giving more strength with less weight. From a 
review of the progress of mechanical science, by Mr. Fairbaim, read 
at the last meeting of the British Association, it appears that ''the 
construction of an immense steam-vessel has been \mdertaken by Mr. 
Brunel and Mr. Scott Bussoli, of such vast dimensions that it will 
stretch over two of the largest waves of the Atlantic, and wiU thus 
obtaln a steadiness of motion which will be a preventive against sea- 
sickness. This mammoth steamer is to be 680 feet long, with a 
breadth of beam of 83 feet, and a depth of 58 feet. The combined 
power of the engines will be that of 2600 horses. The ship is to be 
built of iron, with a doublé bottom of cellular construction reaching 
six feet above the water line, and with a doublé deck, the upper and 

* In a quarto volume, published by Longman and Co. 1852. 
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the lower parta being ooonected together on the prìDciple of the 
Brìtannia Tubular Bridge, so that the ship will be a complete beam. 
It will thus possess the strength of that form of construction, and 
uot be liable to '' hogg/' or break ita back, as has been the case with 
other ships of great length. The doublé bottom will be a means of 
increased safety in other ways, for if by any accident the outer shell 
were broken, the inner one would prove effectual to keep out the 
water. As an additional security, however, it is to be divided into 
ten water-tight compartments. The ship will be propelled by paddles 
and by a screw, which will be worked by separate sets of engines. 
This ship will forni, when completed, the most extensive work of 
naval architecture ever constructed. " We are not aware that Mr. 
Boume's name was mentioned in oonnexion with the project by Mr. 
Faìrbaim, but we think it ought to bave been. — Builder, No. 558. 

STBAM NAVIQATION. 

At the late meeting of the British Association at Hnll, there wa? 
read a paper on the " Rise, Progress, and Present Position of Steam 
Navigation in that Port," by J. Oldham, who took a retrospective sur- 
vey of the apphcation of steam power to the propulsion of ships, with 
a view to prove that Hull has taken a prominent part in the intro- 
duction and improvement of the invention. In 1787, experiments 
were made in Hull, by Messrs. Fumace & Ashton, which resulted in 
the construction of a steamboat worked with pad(Ues, that attracted 
the attention of the Prince Regent, by whom the boat was purchased 
— ^but it was soon afterwaitls maliciously bumt. * In 1814, the fiMt 
steamboat on the Humber was estabiished, to run from Hull to Gains- 
borough : it was called the CcUedonia, and it accomplished, under 
favourable circumstances of the tide, fourteen miles an hour. Thò 
first sea-going steamboat sent from Hull was in 1821 ; and it was 
supposed to be the first steamboat that plied on the east coast of 
England. The sea-going steamers that are now connected with the 
port of Hull bave an aggregate tonnage of 9139, and 2749-horse 
power. The tonnage of the river-boats is 2218, with 118d-horse 
power. The other steamboats coming to HuU have a burden of 
5909 tons, and 2236-horse power. There are altogether eighty steam- 
boats trading with Hull, of which number fifbeen are propelled by the 
screw. 

A discuBsion arose on the respective merits of the inventors of 
steam navigation, and the priority of their inventions ; in which dis- 
cussion Mr. Fairbaim, Mr. Bayley, and Mr. Thompson took part. 
Mr. Fairbaim said, he saw the CcUedonia enter South Shields, and 
that it was the first steamboat in the north after Henry Bell's on the 
Clyde. Bell, it was stated, got the idea of bis engine from Syming- 
ton, and he made propositions to our Grovemment, and to Napoleon 
duiing the temporary peace, for applying the principio io war-ships ; 
but the pian was rejeoted, as such a means of propelling ships was 
considered to be impracticable. In reference to Fulton's claìm to be 
the originai inventor of steam propulsion, Mr. Fairbaim said, that 
Fulton had most probably seen an accoimt of Syming^n's exper 
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menta ; but there could be no doubt that he had the precedence in 
brìngìng out steamboats in 1807, and afterwards more successfuUy in 
1810; when ina steamboat was at work on the Hudson. 



SCREW STEAMING. 

A LETTER from Southampton, dated June 16, describes the recent 
Improvements in Screw Steaming : — 

The system of screw compulsion has latterly made rapid progress. 
The most sceptical among professional men are nowbecomingconvinced 
of the great merits of the screw for ocean steaming, in preference to the 
paddle-wheel. Formerly, the whole of the extensive steam operations of 
the Peninsular and Orientai Company were conducted exclusively by 
vessels on the paddle-wheel principio. Subsequently, the Directors 
were induced to apply the screw as a motivo power in ships of mode- 
rate tonnage ; the results being satisfactory, as instanced by the per- 
formances of the Madras, Bombay, Formosay Chtbsan, and some other 
vessels, an inducement to a further extension of the principio was 
afibrded, and the BengaZ was built, a ship of 2250 tons, with machinery 
of 470-hor8e power. The success of this vessel has been so extraordi- 
nary that the company has now announced its determination gradually 
to discard the paddle-wheel in the whole of its extensive service. The 
existing vessels on the old-fashioned principio are to be allowed to 
wear out, while ali the new fleet now building for this company, in- 
cluding the gigantic steamer Himalaya, of 3500 tons ; the SiirUa, of 
2600 tons ; the Cctndia, 2200 tons ; the Colombo, 1900 tons ; the 
Pa/ra, 2200 tons ; the Nubia, 2200 tons, and others, are to be fìtted 
with the screw. It is even in contemplation to convert some of the 
existing paddle-steamers into screws, and the Haddington, a ship of 
1600 tons, requiring immediate repairs, is, we are informed, to be 
operated upon in this way. This determination having been arrived 
at, it is now the object of this company to discover the most econo- 
mica! method of applying the system, and to ascertain the precise 
merita of the diversifìed varieties of screws now pressed forwani upon 
their attention by inventors and scientifìc men. An experiment of an 
important character has been made. The Cadiz, a new iron steamer, 
of beautiful model, built by Messrs. Todd and MacGregor, of 
Greenock, of 950 tons and 220 nominai borse power, has been taken 
out on an experìmental trip to test the results to be obtained from 
Griffith's patent screw propeller, now fitted for the first timo to one 
of the company's ships. A few days since the Cadiz was tried with six 
runs, propelled by tìie ordinary screw, the result of which was an 
average speed ot 10*20 knots. The mean speed of the two last trials 
being, with pitch of the screw at 11 feet, 11*54, animprovementof about 
a quarter of a knot per hour in favour of Griffith's patent had been 
effected. The superiority of this screw consists in the lessened vibra- 
tion of the ship when under steam, and the facility with which it can 
be feathered and the pitch altered to accommodate the vessel when 
under canvas. — Times, 
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NEW FBOFBLLEBS. 

It is averred that the Screw Propeller is stili in ita infancy^ and that 
ita adirantages oirer the old paddle-wheel are, as yet, only partially 
developed. That Ruch is the case seems to be evidenced by the 
number of new Screws that are continually being brought before the 
notice of the public, each involvìng some separate scientific principlè 
as a claim for improvement. Griffith's PropeUers, originally, weie 
three-bladed screws ; but as the mie of the service is to bave ali screws 
so oonstructed or fitted, that they can be raLsed to the deck through a 
well, or shaffc, cut expressly for thatpurpose, and through which only 
a two-bladed screw, with the blades in a vertical position, can pass, a 
doubt existed as to whether the same resulta could be achieved with a 
propellei of two blades as were realized with that of three. The re- 
sults of trials are reported as follow : — ^with the pitch of the screw at 
8 feet 6 inches, 12*242 knots per hour ; 10 feet pitch, 11*742 knots ; 
and with 12 feet pitch, 11*092 knots. 

The Spirai PropeDer, invented by Mr. Maxwell Scott, of Tranmere 
Foundry, is said to bave effected a saving of fuel to the amount of 16 
per cent. This propeller is formed on the principlè of obtaining as 
much propelling surface on the outer edge of the biade as possible ; at 
the same tìme allowing the greatest liberty near the centro, so as to 
oifer the least resistance in the passage of the screw through the 
water. The propeller has two blades, something resembling the 
blades of the old-fashioned screw, with a piece cut out of each ; thus 
gìving them the shape of an elbow, being diametrically opposed to 
Griffith's, where the outer edge has the least surface. 

SeveraJ trials bave been made with Sir Thomas Mitchell's Boome- 
rang Propeller, which has been described in the Ytar Booh of Facts, 
1853. The general result of these trials, according to the report in the 
Mechanics* Magagne, No. 1561, seems to estabhsh the claìms of this 
'propeller to public favour. " In point of celerity, Sir Thomas Mitchell 
has proved the efficiency of bis boomerang in a very heavy vesseL 
In other points, not so striking to superficial observers, perhaps, as 
celerity, but not less intrinsically important, namely, the diminished 
wear and tear of ships and the economy of fuel, the superiority of the 
boomerang is decided. " In a trial in the Conflict, in the midships of 
the vessel and below, while the Conflict was making nearly 10 knots, 
no vibratìon could be perceived. The enterprising merchants of Liver- 
pool bave shown themselves sensible of the eoonomical advantag^ of 
the boomerang, and bave already fitted it to several of their ships, 
which bave accomplished quick voyages with a much diminished ex- 
penditure, as already noticed. The propeUer used on board the 
Conflict was manufactured by Taylor and Co., of Birkenhead ; and 
Sir Thomas Mitchell pronounced an emphatic eulogium on the skill 
of their workmen, and their early appreciation of the principio of bis 
invention, or rather bis ingenious application of the principio of the 
rude Australian weapon to the piurposes of propulsion. The leading 
and the following blades of the boomerang propeller may be likened 
to the dorsal and caudal fins of fishes when swimming, act on water 
ai similar angles, and are rooted on the shaft on the same principlè 
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of strength as those fina are attached to the fish's body, impartìn^ 
the power which is to give it motion. To give the boomerang propeller 
full space to develop ita powers, hurger apertures are requisite than 
are now generally found in either ships of the royal navy or in zner« 
chant vessels. The full boomerang propeller requires, we are in- 
formed, a space in length equal to one-àiird of the heightw Thìs 
alteration can, however, be easily effected. 

The average result of this trial was, in six runa, 9 '378 knots — an 
improvement of about two-thirda of a knot on the apeed attainable with 
the Conjlicfs own propeller. The average revolutiona were 654. This 
trial with the boomerang waa made in order to test the action of the 
blades, after the two ainiall continuationa which Sir Thomaa Mitchell 
had been induced to make had been taken off, and the propeller re- 
duced to ita originai ahape and proportiona. The reault has been a 
gain of two-thirda of a knot, which nautical men conaider a great deal 
with ao heavy a ahip aa the Cm/lict, 

OCBAN BTEAMEB8. 

Mb. a. Hbnderson haa communicated to the Inatitution of Civil 
Engineera a paper on *' Ocean Steamera/' wherein he made acme 
calculationa reapecting the comparative bulk of the moat famous 
veaaela of antiquity and of our own timea. Thus, a ahip constructed 
by Ptolemua Philopater waa 420 feet long, 56 broad, and 72 high 
from. the keel to the prow, and it waa manned by 4000 rowers, 400 
servant8> and 2820 marines. It waa eatimated, therefore, that this 
veaael had a tonnage of 6445 tona, builder's meaaurement, and an 
extemal bulk of 830,700 cubie feet. Noah'a ark would bave a ton- 
nage of 11,905, and a bulk of 1,580,000 cubie feet. With these were 
contraated the 6^ea^ Western, 1242 tona, 161,100 cubie feet; CfrecU 
Britain, 3445 tona, 416,570 cubie feet; Arctic (American packet), 
2746 tona, 356,333 cubie feet; BiTnalaya, 3528 tona, 457,332 cubie 
feet ; and calculating by the aame rulea, taking the dimenaiona given 
in the proapectua of the Eaatem Steam Navigation Company, their 
propoeed iron ahip, 22,942 tona, 2,973,593 cubie feet; or, juat doublé 
tìie aize of Noah'a ark. It waa, however, atated that thia veaael was 
intended to be 10,000 tona regiater, which might be correct if it was 
built on the cellular ayatem, and waa measured intemally by the pre^ 
sent law. In the course of the dlacussion the effect of «heavy aeas 
upon veaaela of 400 to 600 feet long waa conaidered. The waves of 
the Atlantic were atated by some captaina of American " linera" to 
attain an elevation of about 20 feet, with a length of 160 feet, and a 
velocity of 25 to 30 milea per hour. Dr. Scoreaby, in hia paper on 
" Atlantic Wavea," gave about the aame mean elevation fbr the waves 
in rather a hard gale a-head. On one occasion, with a hard gale and 
heavy squails, some few waves attained a height of 43 feet, with a 
lengtb of nearly 600 feet, and a velocity exceeding 30 miles an hour. 
Other authorìties asaumed even more than thoae heighta and dia* 
tanoea. The amount of atrength to resiat the impact of auch wavea 
must vary with the length and aize of a ahip, and the materìala of 
which it was constructed ; and as the experience of the Britazmi& 
Bri(%e showed that a weight of 460 tona, at a velocity of 80 miles 
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per hour, oould be bome by a oellular tnbe of 460 feet span, it was 
demonstratedy that by the use of iron any amovint of strength could 
be given to a vessel ; and as stability could be imparted by proper 
proportions, efficient vessels could be built of any dimensions, as had 
been exemplified by the Greai Britain, which, ai'ter remaining ashore 
on rocks for several montìis, had been got off without serìous injuiy. 
There were, however, objections to the use of iron alone for vessels ; 
therefore many other systems had be^i essayed, such as ali EngHsh 
oak, pine of large scantlìng, three thicknesses of diagonal planking, 
and iron framing with stout planking; this last combination, with 
the addition of fore and aft ties and watertight bulkheads, was advo- 
cated for efficiency and eoonomy. The proportions of about six breadths 
for the length were insisted upon, and it was notioed that these were 
given as the dimensions of Noah's ark, as recorded in Holy Writ. 
The proper proportion of length to breadth for an efficient ooean 
steamer was, however^ an intricate question. Taking the Wave 
Qneen as an example, the length of that vessel had been stated to be 
thirteen times ber beam. Now, such proportions might answer well 
for the Bi ver Thames, and a great speed might be attained ; but such 
a vessel would, imder certain circumstances, be unfit to navigate the 
British Channel. The same might be said of the American rìver- 
steamers, which were reported to bave attained ahnost fabulous rates 
of velocity; but such proportions as theirs, if attempted in ocean 
steamers, would only induce failure and loss of the vessels in heavy 
gales in the open ocean. 

In the discussion upon this paper, it was stated that the advan- 
tages of employing a smaller number of laige ships, rather than a 
greater number of small ships, for a given ^nde, especially for long 
voyages, was beginning to be generally admitted by shìpowners. A 
return was published in the Liverpool AUnon of November 21st, 
which presented the results of that erperience in a remarkable form. 
" The foUowing table shows the average number of days occupied 
on the passage by the vessels of different tonnage, ranging from 200 
tons upwards, despatched from Liverpool to Australia, in the years 
1S52 and 1853: 





1852. 


1863. 


Average number 


Aveniae number 




of days. 


ot days. 


Under 200 tona .... 


137 


133 


From aoo to 900 tona. . 


122 


122 


300 to 400 „ . . 


123 


113 


,5 400 to 500 „ . . 


118 


112 


„ 500 to 600 „ . . 


113 


112 


„ 600 to 700 „ . . 


107 


103 


„ 700 to 800 „ . . 


108 


101 


„ 800 to 900 „ . . 


103 


100 


„ 900 to 1000 „ . . 


102 


95 


„ 1000 to 1200 ,, . . 
„ 1200 and npwwExIs. . 


96 


91 


91 


90 
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From tlie above table it wiU be seen, that in aknost eveiy instance 
the average is in favour of the largest ships, the 6()0-ton ships having 
an advantage of 24 days^ on the average in 1852, over ihe 200-ton 
ships, and Sie 1200-ton ships haying an advantage of 22 days over 
the 600-ton ships. In 1853, also, it will be seen that the results are 
much the same." But even with this eyidence, it would net be wise 
to rush to the conclusion that vessels of enormous size would be ap- 
plicable in ali circumstances ; in fact, that which detennined the 
expediency of using a large ship was the coincidence of a great 
amount of traffic and great length of voyage. For example, it might 
be questioned, except for some special branches of commerce, which 
appeared now about to be greatly developed, whether a very large 
ship would be likely to be commercially beneficiai between any two 
ports of Great Britsun. As to the mechanical strength of such ves- 
sels, there was no difference of opinion on that point among engineers, 
provided the structure was of iron. Ships of wood, on the contrary, 
were limited in size by the nature of the material, which was grown, 
and not manufactured, and therefore the produce was of limited size ; 
whereas plates of iron could, on the other band, be rolled of any re- 
quired dlmensions. Further, as to the resistance of large vessels to 
waves, it was evident that the waves of the Atlantic being of the 
same size whether the vessel was small or large, their proportional 
magnitudo would be decreased as the size of the vessel was increased, 
80 that the large ship, in a gale, would merely encounter waves of 
the same proportional size as a ship of half the dimensions in half a 
gale ; and it should be remarked, that the largest ships which had 
been proposed were only doublé the lineai dunensions of existing 
vessels. As to the impact of waves upon ships, it should be remem- 
bered that a vessel rìding on a wave became, virtually, a part of that 
wave, and moved along with it, as the mass of water displaced by its 
bulk had previously moved. The large Atlantic waves observed by 
Dr. Scoresby did not strike the ship, but made her rise and fall in a 
gentle oscillation, each of which lasted sixteen seconds, a perìod of 
too long duration to admit of any approximation to violent collìsion 
between bodies. It was only the small wind waves or crests which 
moved at a different velocity from that of the ship ; and the proposed 
vessels were so much higher out of the water than the obseiTed alti- 
tude of these waves, that the decks would probably never be more 
than wetted by the spray. — Proceedings of the Inatitution of Civil 
Engineers. 

SPEED OF OCEAN STEAMEBS. — ^MEASUBEMENT OF SHIPS. 

Mb. a. Hendebson has communicated to the Institution of Civil 
Engineers a paper on the " Speed and other Properties of Ocean 
Steamers, and on the Measurement of Ships for Tonnage," by Mr. 
A. Henderson. After aUudÌQg to a paper brought before the Insti- 
tution in 1847, by the same author, in which the fallacy of usmg 
registered tonnage and nominai horse-power as the index of the 
capabilities or speed of steamers was shown, by a comparìson of 
their relative proportions and elements of resistance with the steam- 
power employed, the preaent paper refépred to a tabular fonn, con- 
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taining oopious detailB of dìmensioiiB and of general infonnation aa 
to the form, proportìons, and speed realized by ocean steamers, 
compiled from documentis emanating from the department of the 
Surveyor of the Navy, and from retums made to Parliament by the 
Post Office and Admiraliy ; showing that, between the years 1845 
and 1851, on an aggregate mail servioe of 1,271,000 miles, the speed 
realized only averaged 7 '945 knots per hour, which was far short of 
the speed generally supposed to be maintained by mail steamers ; the 
highest speed being 84 knots per honr, between Marseilles and Alexan- 
dria, by H. M. mail patckets, and the lowest 7^ knots per hour, between 
Ceylon and China, by contract steamers. Beference was then made 
to a tabular statement, published by the Committee on Steam Gom- 
munication with India, showing the station of each steamer, including 
BÌx packets of the Indian navy, running upwards of 825,000 miles, at 
a speed of 8*082 knots per hour, and eleven contract steamers of the 
Peninsular and Orientai Company, running above 533,720 miles, and 
averaging 7 '972 knots per hour. By the same table, the speed of 
the iron ^teamer Pekin was shown to be 7 '738 knots per hour ; the 
older timber steamers, Lady Mary Wood and Bragama, realizing 
only 7 '378 knots and 7 '249 knots per hour respectively. Some ob- 
servations were offered on the various proportions, forms, and resist- 
ance of ocean steamers, and the difficulty of obtaining a fair criterion 
of relative efficiency ; with suggestions, that the information might 
be obtained by reoording the particulsoB required in the columns of 
a table, similar to one which was exhibited, from which it appeared 
that the proportions of vessels varied from fìve and a quarter to eight 
times theìr breadth to their length. That the length of the fìve 
steamers realizing 84 knots per hour, averaged less than six times 
their breadth, wMle that of those which realized less than 74 knots 
averaged upwards of seven and a half times their breadth. 

The second partof the paper was on the " Measurement of Ships." 
It was contended, that tlie present r^ister of particulars, by oroitting 
the depth, gave less information than the old register ; that calcula- 
tions of tonnage deduced from internai measurement must show 
discrepancies of 10 or even 15 per cent, between the computed ton- 
nage of timber and of iron ships, of the same size or extemal bulk ; 
therefore it had become necessary to introduce a method of compu- 
tation, deduced from both internai and extemal measurement, so as 
to combine the capacity for stowage, and the weight or the load, 
and the displacement. — Proceedinga of the InstittUion of Civil 
Engineers. 

NBW DEBCBIFTION OF STEAMER. 

A NEW description of steamer, called '^The Rotatory," now plies 
on the Clyde, between Glasgow and Dumbarton. The peculiarìty of 
her construction lies in her compactness, her paddles being much 
lower than the bulwarks ; and as her engine is on the rotatory prin- 
ciple, it likewise occupies very little space. The inventor, Mr. David 
Napier, thus describes her: ''The advantages these engines bave 
over ot^ers are, that they are more compact, consume about one- 
f ourth less fuel, and require no engineer àie steersmaui by a peculiar 
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valve, moves the vessel ahead or astem, without communìcating wìth 
any one. The fomaoe-bars contain water, consequently the hot 
ashes, which are destructive to the common fornace-bar, in Ìbis case 
tend to the production of steam. There is also a simple application 
of the fan to assist combustion. Such steamers would be invaluable 
on crowded rivers like the Thames or Clyde, as running down could 
scarcely ever happen ; the steersman standing before the funnel, and 
there being no paddle-boxes to interrupt bis view, he sees every 
object ahead, and can stop or reverse the engìnes in an instant, with- 
out leaving the wheel, or applying to any second party. " — Glasgow 
Courier. 

FLATS AND STEAMEBS ON THE 6AN6ES. 

The shells of these vessels are of iron piate ; in length they are 
about 120 feet, with 15 feet beam, and depth of hold about 6 feet. 
They are sharp at both ends, with a good run abaft, and steer with 
a very broad rudder, like the rudders of our barges on the Thames. 
They are flat-bottomed. Beams are placed over the shell for the 
lower deck, and stout wooden stanchions are fixed upright aU round 
the vesseL Over these, beams are placed for the upper deck. The 
sides, instead of being planked, are formed of Yenetian Windows, one 
in each cabin, and two in the dining-cabin, which is in the centre of 
the vessel, and extends from side to side. There are glass Windows, 
which can be put in when required. They are always in use during 
the wet and cold seasons, so that the cabins are then made as w^um 
as if the sides were planked. The Flats are steered forward by a 
wheel, the tiller ropes being led along the sides on the upper deck. 
On the same deck are placed cow-house, hen-coops, cook-house, &c. 
Finally, each fiat has three slight masts fixed in a trunk, to lower 
down when required, and carries lug-sails. The Steamers are con- 
structed on nearly the same pian ; and these flats and steamers are, 
in my opinion, very oomfortable vessels, well adapted to the purpose 
for whkdi they are built. — Globe. 

A MmiATUBE OCEAN 8TEAMEB. 

A SMALL Screw Steamer has been built of iron by Mr. Laìrd, of 
Birkenhead, for the Maule River, South America. The vessel is 
named the Fosforo; her r^ister is 43 tons, and 40-horse power 
(engine by Mr. E. Humphries) ; depth of hold 6 feet, length over 
ali 105 feet She left Liverpool on July the 17th, when she was 
loaded to a foot and a half of the water's edge. She was rìgged as a 
three-masted schooner, and had no keel. The ship's company oon- 
sisted of commander, two mates, two engineers, two firemen, and six 
men. The Fosforo arrived at Yalparaiso on the 15th of November, 
having touched at Madeira, Rio Janeiro, and Montevideo, for the 
purpose of watering. The total consumption of coals, of various 
kinds, was 160 tons, equal to 138 tons of Welsh coaL The passage 
occupied 121 days, 46 of which were under steam and sail, and 28 
days under sail alone ; having averaged 6 knots an hour ali the way 
out The remainder of the time was consumed at the various porta 
touched at^ in ooaling, and repairing some trìflmg accidente to the 



MECHAiriOAL AND V8BFUL ABTS. 47 

machinery, and at anchor through stress of weather in the Straits of 
Magellan. The Fosforo is the smallest steamer that ever performed 
80 long a voyage. — lAverpool Chronide. 

THB OOODWIN SANDS REFT70B. 

A BOHEME for getting rid of the perìls of the Goodwìn Sands 
has been proposed by Mr. Smith, an engineer, and has attracted 
notice. First, it is intended to form a framed breakwater which 
shall protect vessels in the Downs, when the wind is in such a direc- 
tion that they cannot be protected by the mainland or by the sands. 
This structure is of a peculiar charaeter, adapted to the requireraents 
of the situation. Anything in the nature of a fixed edifico cannot be 
attempted. The chalk fonnation crops out in the middle of the 
straits, and a dept^ of about 100 feet of sand, constantly shifting its 
position with wind and tide, rests upon it. That the breakwater 
might be permanent and effective, it must be independent of the 
sand as a foundation, and be capable of breaking the force of the 
tremendous seas which set in bere when the wind is in oertaÌB 
quarters. It is intended, therefore, to erect the breakwater in deep 
water in front of the sands, beginning the work near the South Sand 
Head, so that vessels may reach it with an ampie depth of water 
around, in which case it would become a safe and sheltered anchorage 
to the Channel and the Gull Stream for vessels navigating tìie Downs. 
The breakwater will consist of a number of independent frames or 
gratings, each about 50 feet long, and rising from. the bed of the sea 
about 15 feet above high-water mark. Each frame will be secored 
at the base by a suitable shackle to pile-heads, for which Mitchell's 
Bcrew-pile is peculiarly adapted. This eminently simple and inge- 
nious instrument can easily be bored into sand or chalk, and having 
an expanded piate with a cutting edge upon it, forms with case and 
certainty a fìxed point of attachment und^* water. The frame being 
upright in the water in its normal position, is restrained in its revo- 
lution about its base by jointed stays and holdfetsts fastened under 
water in a similar manner, but kept out of the straight line by heavy 
weights suspended at the joints. Thus, upon a heavy sea striking 
a frame^ the frame yields to the impact, and the concussion expends 
itself in straightening the holdfasts. Inmiediately afterwards the 
fiume retums to its originai position by the action of two concurrent 
foroes — ^the pressure of the water and the weights upon the stays. 
Over the line of frames, which is to be 2000 feet in length, will be a 
roadway supported on independent piling; and a tower, with a 
Ughthouse and asylum for mariners, also constructed on the above 
recoil principle, are embraced in the pian. — Britarmia, 

ZINO SHIF. 

A ZINO sloop, the first vessel of that metal in Europe, has been built 
at Nantes ; she draws but little water, andis called the d/rapt Lékony 
after one of the directors of the Yieille Montagne Company. Iron 
is used to a certain extent in the oonstniction of this vessel, and the 
deck and upper works are of wood. 
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NEW AU8TRALIAN 8TEAM-SHIF. 

Thb OrcestUf the first of a new line of steamere to go direct from 
Southampton to Port Phillip, without touching at any intermediate 
port, has been built for the General Screw Steam Company. This 
noble ship, the largest merchant steam-ship which ever left the 
Thames, is of 2500 tona burden, and was built by Mare & Co., of 
BlackwaU. She is of iron, in ^ater-tight compartments, the dimen- 
sions being as follow: — Length between perpendiculars 280 feet, 
length over aU 300 feet^ breadth 43 feet, depth 31 4 feet. She is full 
bark-rigged, with an immense spread of canvas, sufficient to force 
the ship through the water (irrespective of steam-power), with a strong 
breeze, at the rate of 13 or 14 knots. The OrosstLs is propelled by 
the auxiliary screw, and her engines, by Messrs. Rennie, are of 400- 
horse power, on the dh^ct-acting horizontal principio, having an 
immediate connexion with the shafb of the screw. The screw itself 
is a two-bladed one of 16^ feet diameter, with a 234-feet pitch, and 
weighs 5 tons. By an ingeniously-contrived hoisting appsu^tus it 
oan be disconnected and lìfted bodUy out of the water, so tbat when 
the vessel is under canvas alone (which will frequently be the case) 
no obstruction will be off^ed to the speed which may be obtained 
from the force of the wind acting upon the sails. The cylinders of 
the engines bave a diamet^ of 63^ inches, and the steam is gene- 
rated in four tubular boilers, which are so arranged that they may 
be used singly or collectively, according as it may be necessary and 
prudent to expend or economìze fuel. The engines perform about 
62 revolutions per minute, with 16 Ibs. pressure of steam, and a 
yacuum of 27 in the condenser. Besides the great space allotted to 
passengers, the Crceaus has a capacity for 1300 or 1400 tons of measure- 
ment freight, will carry 1000 tons of coals, possesses stowage room 
for 300 tons of baggage and stores, with 103 tons of water in tanks, 
in addition to an apparatus for condensing 700 gaUons of water j>er 
cUem, 

The great stowage and carrying capacity of the CrcBSìis will enable 
her to carry sufficient fuel for the whole Toyage out, while, in addi- 
tion to this, 600 tons of coals are to be stowed in the hold to be used 
for consumption on the homeward voyage. It is likely, therefore, 
that the Crcesus will stait from Southampton with sufficient coals on 
board (supposing she is favoured with moderate weather) to perform 
a voyage to Australia and back, either way, in 60 days, or under. 
In thr^ days' and nights' trial at sea, the speed of the CrcBSua has 
been tried under every varìety of weather. The mctximwm speed 
und^ canvas, with a strong breeze, and the screw disconnected, was 
13 to 14 knots. Close hauled, with double-reefed topsails, courses, 
trysail, and jib (canvas alone — no steam-power applied), ÌOJ knots. 
In smooth water, with no sails, the ship steamed 10^ to 11 knots ; 
and in coming up Channel against a heavy north-east gale, with a 
rough sea, ali yards across, the engines forced the ship through Uie 
water at Uie rate of 4^ to 5 4 knots. These trials of speed, under 
every circumstance, were therefore deemed most satisfactory ; the 
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engines worked admìrably, wìth no sympioms of hot bearings, the 
boUers giving a full supply of steam at ali times. 

A STEAMIB WITHOUT BOBEW OB PADDLB. 

A STBAM-VBSSEL has been launched from Granton, Edìnbui^h, 
demonstrating the practicabiUty of a New Princìple of Steam Propul- 
flìon, Buperseddug both the screw and the paddle. The vessel is 100 
feet long, with engines of SO-horse power. Extemally there ìs no- 
thmg to dìstinguish it from a sailmg-yessel, except the presence on 
each side of the bull of a curved pipe 10 inches in diameter, termed 
''a nozzle/' communicating with a water-tight iron case inside. In 
the bottom of the vessel are apertnres admitting the water into a 
water-tight case with a horizontal wheel fixed on a crank-shaft at- 
tached by piston-rods to the engine ; and, on the steam being applied, 
the water-wheel revolves with velocity, and the water is cUscharged 
by the nozzles on each side of the vessel. These form the only pro- 
pelling power, and the invention is remarkable for its simplicity and 
effect. These nozzles also are of servioe in navigating àie vessel, 
which, aocording to the angle of depression or elevation, tums in any 
direction, or stops altogether, even with the engines working at fùU 
power. Although capacity rather than speed has been studied in the 
oonstruction of tiie vessel, it easily attains 11 knots an honr. Eco- 
nomy of fuel, freedom from vìbration, light draught, and a high rate 
of speed are among the advantages of tìie invention. Messrs. Ruthven, 
of Edinbui^h, are the inventors ; and the vessel is the first of the 
fleet of the Deep Sea Fishing Association of Sootland. 

LOWEBINO SHIPB' BOATB AT BEA. 

Mb. Laoon, in a paper read to the Society of Arts, proposes to Lower 
a Ship's Boat by means of a long bar or rod of iron, with a barrel at 
either end, of a sufficient size to carry the requisite leugth of rope or 
chain, with a friction pulley and break in the centro. The ropes or 
chains are connected to the Darrels in such a manner that they will sup- 
port any amount of wóght till such tìme as the boat has readied the 
water, when they wiU unshìp and disconnect by their own weight ; 
by which means he prevents the possibility of the boat being dragged 
forward or capsized or swamped by the action of the ship. By 
means of the friction break, he enables one man to regulate the 
descent of the boat, and by means of the parallel action of the two 
barrels he insures the boat descending evenly upon the water. To 
show that the pian thus proposed was not mere theory, diagrams 
were exhibited *of the fittings (drawn to scale) on board two of the 
South-Eastem and Continental Compan/s ships, with a certificate of 
experìments conducted at Folkestone, on the 5th of August, 1858, 
when a boat was lowered several times during the day, while steam- 
ing at the rate of twelve and a half knots, with Mr. Lacon and four 
men in ber. 

Oaptain Henderson fuUy concurred with Mr. Lacon as to the 
great advantages which would accrue from the use of the proposed 
pian of lowering boats. A great objection was, however, the ez- 

B 
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pense it involved, ihe cost of the apparatus for lowering being con- 
siderably more than that of the beata themselves. Thu would be a 
fatai objection to ita general use amongst our ships, eetimated at 
about 23,000 in number. After twezity-fiVe yesrs' experience, durìng 
whìch he had lost several boats, he had adopted the pian iised in the 
Pacific by American whalers, where the bìx men who belong to 
each boat had to manage the entìre work of lowering themselves, 
and where, after they had seen a whale, erery moment was of con- 
sequence. Captain Henderson illustrated ina meaning by referenoe 
to a model. Instead of the ordinary pian of using at each end 
one block, working between two sheaves, which, if the men did not 
heave fair, caused the rope to be jammed, he proposed to ase two 
three-fold blocks at each end, himg to the davits, which not only 
must work free and prerent jaimniug, but, by giving additionai 
purchase, enable the men in the boat to guide it themselves. He 
also strongly deprecated the practice of keeping beata covered, which 
was often customary. It was altogether unnecessary, and the cause 
of much delay and many accidenta. 

A conversation then ensued on the subject of Plugs for Boats, 
arìsing out of the repeated occaaiona in which, in case of accident, 
the plugs bave been lost, as waa the caae in the recent wreck of the 
Victoria ateamer. Yarious auggestiona were made for secaring 
them, or for the use of acme kind of valve which would allow the 
water to eacape from the inaide, but would be cloaed by the pressure 
of the water undemeath. Severa! contrivances had been patented for 
the purpoae, ali of which were to acme extent good, it was stated; but 
the fact of their being more expenaive than the common plugs, kept 
them from general use. The proper pian was to bave the ordinary 
plugs aecuried beside the hole, and where that was not done, it was 
xrom neglect. A very efficient contri vance had been invented by 
Captain Claxton, which entirely superaeded the plug ; it conaisted of 
a small brasa tap fixed in the aide of the keel, by which the water 
eacaped from the inaide when opened, and when cloaed it entirely pre- 
vented the entrance of the sea. Some remarka were made also on 
the mode of laahing the oars to the boats, and a strap and buckle 
was suggested to supply the place of cordage, aa b^g more easily 
undone in the abaence of a knife, in caae of accident. Mr. Warren, 
in anawer to a queation, aaid, by Mr. Lacon'a pian of lowering, both 
enda of the boat muat go down together ; there could not poasibly be 
any up-ending. It waa a aimple principle applied every day to the 
lowering and raisiug of ali sorta of weighta ; the deacent could be 
stopped at any moment ; and it afforded abaolute certsànty of aafe 
and equal lowering, ao that the boat should reach the water on an 
even keeL — Abridgedfrom the Athencevm, No. 1324. 

NEW LIFB-BOATS. 

At the late meeting of the Brìtiah Aasociation at Hull, Colonel 
Chesney deacrìbed the Tubular or Doublé Life-Boat, invented by 
Mr. H. F. Kichardson : it ia formed of two tubea of tinned iron, 40 
feet long by two-and-a-half feet in diameter, and taperìng at the ends. 
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Ab ìron framework imites the two tubes, which are dìvìded ìnto 
water-tight compartments, occupìed hj air-tight bags ; the whole is 
BUTTounded by a cork fender. Seats for the rowers and passengers 
are plaoed above the framework. Colonel Chesney stated thìs boat 
to have undeigone several severe experimental trìaJs at Plymouth 
with great success, and he expressed his conviction that it cannot be 
upset. — (See the paper in full, prìnted for Colonel Chesney.) 

Mr. B. Boberts next described a Life-Boat of his invention : it 
consists of an iron shell with a hollow keel, made wide enough to 
admit the feet of persons sitting in the lower part. The sides of the 
boat are to be lined with two water-tight oompartments, and th^% is 
to be a hood at the stern, also contùning air-vessels, to assist the 
boat in righting itself, in case it should be capsized. It is pro- 
posed to propel tìie boat by spirai vane-propellers, to be worked 
by persons standing on the platform. The advantage which Mr. 
Boberts claimed for his boat was, that ihe weight was placed very 
low, and the buoyant air-Tessels above, by which means it would be 
prevented from capsiziog. 

A model of another Life-Boat, which is intended to be placed at 
Spum Point by the Trinity House, was exhibited by the Mayor of 
HulL It is to be constructed of wood, and the buoyant chainbers 
are to be under the seats. 

In the discussion that ensued, objections were nùsed to the doublé 
Hfe-boat on account of the weight being placed so high, and the 
dìfficulty of working it ; whilst Mr. Boberts's boat was objected to 
as being complicatiéd in its arrangements, and containing no pro- 
,vision for the escape of water when filled. Captaip^Kater, Captain 
Calver, and other nautical men, expressed doubts whether any of the 
life-boats recommended would sufficiently answer the puiposes re- 
quired of them. — Athencewat, No. 1353. 

To these novelties may be added the following : — 

A trial was made at Dover, with Clarkson's Life-Boat, manned by 
eleven men, the patentee, and a friend. Havìng put to sea> the men, 
first securing the plugs, commenced fiUing her with water by means of a 
bucket ; and when filled the sail was set. The weight of water, 
however, had not any effect upon the boat ; and she maintained her 
position apparently without sustaining the slightest detriment. The 
crew then rocked her, and endeavoured by every means to sink her, 
This was also imavailing, and she stili saìled as buoyant as before. 
On the following day Mr. Clarkson gave some additional experiments 
with his captain' s gig, a smaller boat, but made of similar material, 
and on the same princìpio as the life-boat. The boat was pitched off 
the pier into the sea by several men, but instantaneously righted, 
and relieved herself of water. Several tests were then trìed upon 
her, and among others she was tumed over, keel upwards. This 
was not effected without dif&culty, but she tumed into the proper 
position inmiediately. 

In June, an interesting serìes of experiments was instituted at 
Limehouse, with four new Life-Boats, built by Messrs. Forrest, for 
the Boyal National Institution for the Preservation of Life froia 

B 2 



52 TEAR-BOOK OP PACTS. 

Shipwreck, to be stationed at Aldborough, Suffolk ; Sennen Cove, 
Land's End ; Bajrmouth and Cemlyn, on the coast of Wales. The 
boats are buìlt from designa famished by Mr. Peake, assistant 
master shipwright at her Majesty's dockyard, Woolwich, and raiy in 
length from 25 to 32 feet, and are to be pulled double-banked. Thej 
are clinch built. In lieu of great breadth of beam, the boats possess 
stabilìty from straight sides and long fiat floors ; and on trial, it 
required a large number of men standing on the gunwale of each 
boat before it conld be brought do^n on a level with the water. The 
boats are fitted intemally with light decks, laid at the level of the 
load-water line. In the midships below are cable tiers, and on each 
side, and for some distance before and abaft, the tier is filled in with 
cork, in water-tight cases. Eight delivering tubes, of six inches 
diameter, are carried through the decks of each boat, which are 
closed by Well's self-acting valves. Above the decks, air-cases 
extend along the sides up to the level of the thwarts, and in ihe ends 
of the boats, air-cases rise to the height of the gunwale ; which 
latter, in conjunction with an iron keel, give what is caJled tìie 
" self-righting " power. The cost is about £5 per foot ; so that the 
expense of a moderately-sized life-boat, with carriage, boat-house, and 
gear ali complete, can hardly be less than £300 ; to which is to be 
added the cost of the maintenance of the boat, such as keeping her 
in repair, and the expenses of a trained crew to manage her, which 
will at least involve another permanent outlay of about £30 per 
annum. — Mechcmics* Magazine, No. 1559. 

TUBULAR LIPE-BAPT.. 

SncoESSFUL experiments bave been made on the Serpentine and 
the Thames, with an expanding Tubular Life-Kaft, the invention of 
Mr. Greorge Frederick Parratt. It is formed of vulcanized India- 
rubber tubes, enclosed in canvas cases and nettings, so arranged and 
lashed to cross-spars, as to form, when extended, an excellent con- 
trivanoe, not only for floating on the water, but being rowed like a 
boat, and capable of being conveyed with safety through a surf or 
heavy sea. The object of tiie inventor, when he tumed his attention 
to the subject, was to provide an apparatus which, in the case of 
disasters at sea, could be made quickly available for the saving of 
human life, which could be easily lowered into the water, and when 
there, capable of sustaining a great number of persons, without 
danger of sinking. This end Mr. Parratt's invention seems well 
calculated to attain. He proposes that on boaixl ship the raft should 
be so constructed as to occupy the interior of a long-boat, or of any 
ordinary boat carried on a ship's davits ; that the tubes should be 
always kept inflated, so as to be ready at a moment's notice ; and 
that it should be either lowered in the boat or extended to its l^-gest 
dimensiona on deck, by lashing a spar aerosa the longitudinal spars 
(the work of two minutes), and then dropped into the water without 
the use of any machinery whatever. Ali danger of swamping is 
avoided by the buoyancy of the material ; and such is the nature of 
ita oonstruction, that, even should the raft capsize, it would stili offer 
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a ìarge surfihoe on which ahipwrecked persons might resi with safetj. 
The capabilities of the raft have been trìed in a variety of ways, and 
successfuUy so, though, of course, the circumstanoe of the experi- 
ments being made on the cahn sarfaoe of the Serpentine, and not in 
a storm at sea, must, as in ali dmilar cases, be fuUy considered. In 
order to test the strength of the tubes used, and to prove how easilv 
one of these life-boats or rafts might be launched, a ''Tubular Col- 
lapsing Boat/' invented by Mr. Parratt, ^as carried upon the bridffe 
over the Serpentine, and thenoe thrown into the water below. Xt 
snstajned not the slightest injuiy, and, though it fell keel up, so to 
speak, it nevertheless presented, as it floated away, sufficient breadth 
to hold a laige nuniber of persons. This coUapsing boat consìsts of 
tubes lashed roimd a fruQework of a boat-like dbape, with three 
''thwarts," which shut up like a purse. The bottom is formed of 
nettings to enable the water to have a free course, and the thwarts 
are kept expanded by means of what are called movable fishes. 

sioabd's divino apfaratus. 
ExPEBiMSNTS have been made in the Seine, of a Diving Apparatus 
invented by a M. Simon Sicard. In a second trial, M. Victor de 
Grandchamp, a friend of the inventor, was let down into the river at 
23 minutes after 1 o' clock, seated on an iron chair, at a part of the 
river near the Ile des Cygnes, where the water is not less than 15 
feet deep. On reaching the bottom, M. de Grandchamp quitted the 
chair, oommenced his subaqueous promenade, and again carne up at 
48 minutes after 1, thus Tna-lcing 25 minutes that ihe experiment 
lasted. The apparatus is very simple. It consists principally of a 
metal box, which the diver carrìes on his back like a knapsack, and 
in which is produced an artificial atmosphere, which remains the 
secret of the inventor. To this box there are two openings, corre- 
sponding to a kind of helmet, which forms the head-dress, and which 
terminates at the back by two tubes in caoutchouc about 20 centi- 
metres long ; these tubes conduct the artificial air contained in the 
box to the interior of the helmet. The dress is in caoutchouc, and 
reaches from the shoulders to the feet. The extremities of the arma 
bave the form of gloves, in order to give free action to the fingerà, 
and the l^s are terminated by socks. This dress opens on the 
breast, and is arranged in such a manner that it can be closed her- 
metically enough to entirely exclude water. The part over the 
chest is strengthened on the inside by a kind of cuirass, in order that 
the pressure of the water may not prevent free respiration. The 
helmet is of a roimd form, and large enough to admit of the head 
moving about in eveiy way. It is fumished in front with three 
round glasses, one in the middle opposite the eyes, and the others on 
the sides. To the waist-belt of the dress are adapted several leaden 
weights, heavy enough to act as an equilibrium to the water. The 
sodbi are composed of leaden sandals, fixed to the lega by means of 
straps. The system is completed by a lantem which bums under 
water. Three times during the experiment, which was attended 
with the most complete success, M. Grandchamp came to the sur- 
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face, brìnging withhim stones from 201b8. to SOlbs. weight, "wìthout 
requiring any fresh supply of air beyond that at first contamed in the 
box. — Mechomìcs' Mc^assine, No. 1661. 



THE HECHANIOAL NAUTILUS. 

This macbine, resembling that above described, has been experi- 
mented with at the Navy Yard, New York. It has the power of 
ascent and descent at will, ^itirely independent of suspension. In 
connexion with the machine at the surface, is a reservoir of condensed 
air, which, according to depth of water, may contain from 20 to 120 
pounds pressure of air to the square inch. This compression is prò- 
duced by a powerful pump, capable of throwing 4000 cubie feet of 
air per hour. By an interior arrangement of tanks, &c., a varìable 
buoyancy may be given to the machine, capable of lifting weights of 
tèn or more tons ; it can be held in suspension at any point of ascent 
or descent, thus aHowing stones to be raised clear from the bottom, 
then transported and deposited in any precise spot; movement 
being effected in any direction whatever, by a serìes of three 
cables and anchors worked from the inside, ascent and descent are 
effected in a most rapid manner. An arrangement of the machine 
pennits the digging of trenches under water, by wlùch telegraph 
wires and water pipes may be placed below the reach of anchors. 
Foundations of piers may be prepared, and l&en built upon, ob- 
viating ali crane work for raising and lowering stono, as aU work of 
Hfting, Iransporting, and depositing, is done by the machine itself. 
An arrangement is also made for attaching camels to sunken ships, 
for raising them, by applying points of support directly to tìie timbers 
of the ship. In a word, the power of condensed air actìng as a 
motor, does the whole work, merely requiring two men inside and one 
at the surfeice to manage it. Mr. Lee, engineer, entered with bis men, 
and immedìately commenced the deseent, depth of water 30 feet. He 
rose the fmjt timo in four seoonds from tìie bottom. The machine, 
capable of holding ten persons, was moved with one hand by Mr. 
Clitz, who descended with a party of gentlemen, removing the cover 
(four feet in diameter) from the bottom. Owing to descent into tìie 
mud, the machine was started rapidly to the suHace, jumping nearly 
clear of it, and immediately ^sappearìng. After renuùning half an 
hour longer, the gentlemen reappeared. The success of the machine 
was perfect. Its dimensions are, 11 feet greatest diameter in the 
centre, and 8 feet at top and hottom ; height, 8 feet ; op^ùng in 
bottom to work through, 4 feet. The descent is attained by moving 
a single valve, ascent by movement of one air and one water valve. 
The safety of this machme is great, as, cutting off the air-pipe, ascent 
can be obtained by six different modes in one minute. — A ìmdgedfrom 
the Ntw York Tribwne. 

UNIFOBH WEIGHTS, HEASUBES, AND MOKETS. 

Pbofessob Jack, of King s College, New Brunswick, has read to 
the Society of Arts the results of his investigatìon of the above 
subject. After a sketch of the history of the Weights and Measures 
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iised in dìfferent countries generally, bui more especially in England, 
the author pointed out the arbitraiy and uncertain nature of the 
originai standards ; and gave a history of the attempts to fix 
standards of wdgfats and measures from 1742 down to the 
destniction of the standarde themselves by the buming of the 
Honses of Parliamoit, in 1884. He then adverted to the propoeed 
methods of restoration, describing the steps taken in France and 
Engknd to obtain fixed and unchangeable atandards, and to a 
consideration of what are the chief desiderata in a good system of 
weights and measures. *'It is highly desirable," he observedi 
''that simple, rapid, and uniform methoda of oaloidation he 
obtained; and that their resulta he capable of being ezhibited 
with cleamess and precision. For these purposes, it is admitted 
on ali hands; that the Dedmal Scale is préferable to every other, 
inasmuch m it would reduce ali onr numerical computaticna to the 
operations comprehended in the first four common rules of arithmetio. 
Under auch a system of weights and measures, therefore, a dùld 
would be able to leam ererything neoessary for enterìng upon the 
ordinary conoems of the world in one month, as well aa, if not 
better than, he could in twelve under the complicated and puzzling 
system we are burdened with at present. In the second place, the 
prìmaiy unita of an ezisting metrical system, more especially thoee 
used in tìie ordinary tranaactionB of trade anJd commerce, ought on 
no account to be altered; and even in the multiples and sub- 
divisions of these units no ohanges ought to be attempted but such 
as, when aasisted by a general senso of their manifest advantages, 
the authority of the govemment could enforce the* adoption of." 
Taking these as prìnciples, IVofesaor Jack entered into an elaborate 
review of the whole aubject, pointing out numberless inconveniences 
leaulting from the enating no-system, and suggesting nsmediea. 

MOTIVE FOWBS. 

Mb. Juan Duran, of Madrid, has patented oertadn meana o£ 
Obtaining and Applying Motive Poww, hia object being to obtain 
Perpetuai Motion, and the application thereof to machìnery ; and he 
certainly dìaplaya great ingenuity in the construction of tìie detaila 
of bis apparatus, the generai prmcipUi of which may be aeen firom 
the following descrìption, which we intend to include only the 
principal features of the invention. A largo wheel has a number 
of small enea fixed on oentrea around ita outer part, the planes of 
the small wheels being parallel to that of the largo one. Theae 
nualler wheela have each a weight placed at one part of their 
circumference, which weight revolvea with the wheel to which it ia 
attached. The amali wheipls are alao fumished with coga round their 
circomferences. A short cogged sur&ce is hkewiae placed below the 
grreat wheel, and a similar one at ita ìxpper part ; the cogs or teeth 
of these surfaces are made to take succeaaively into those of every 
amali wheel that is brought to them by the revolution of the largo 
wheel, and ao to givo a rotary motion to eadi amali wheel in order. 
Before the machine ia staited, the amali wheeiB aie ao arxanged 
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that ali the weights attached to them are without the great wheel on 
one side, and wìthin it on the other, in consequence of which the 
said great wheel not being balanced about ita centce, will b^in to 
revolve ; and as each small wheel, after descending to, moves along 
the lower cogged surface, the weight attached to it is tumed up to 
the inner part of the great. wheel, and ascenda ili that position ; 
while, on the other band, as each small wheel, after asoendìng to, 
moves along the upper cogged surface, the weight attached to it is 
tumed to the outer part of the great wheel, and descends in that 
position. By this arrangement it is expected that the largo wheel 
will be kept unbalanced about its axis, and a perpetuai motion of it 
preserved. — MecJutnics* Magazine, No. 1677. 

NEW MULTIPLYING MOTIOy. 

Messrs. Callan and Ktflet bave patented a New Multiplying 
Motion. Their invention consista of a drcular grooYed disc and a 
doublé crank. The grooves which are formed in the face of the 
disc are varìed according to the multiple required. The crank- 
pina are mounted with friction wheels, and as the disc rotates 
theae wheela roU along the groovea and thua give a multiplìed 
motion to the cranks. Mr. W. Bull, to whom the invention waa 
submitted, reporta that, " The crank-pins deacribe equal apaces in 
equal unita of time, therefore the power and apeed transmitted are 
perfectly imiform at every point in the rotation. From the fewneas 
and simplidty of the parts, the loss in friction as compared with 
that of cog- wheels, is reduced about G-horse power in every hundred. 
The space required by this motion is much less than by spur-gearing, 
while the cost is only about one-sixth. Thia motion saves power 
by diminìshed friction, produces ho noise, and is not liable to 
accident." Independent of the danger, and power lost, by the use 
of cog-wheela, the noise arìaing from their uae haa alwaya been 
objectìonable, eapecially when applied to the acrew propellerà of 
steam veaaela : in ali theae caaea the application of thia invention, 
if it bear out the atatement made, will be of great value ; as it will b^ 
alao, to the acrew ahipa of the Navy, where, from the amali space 
requii^, thia motion can be eaaily fitted below the water-line and 
dear of ahotway. — Builder, No. 633. 

MECHAKIOAL PBOFBBTIBS OF METALS. 

Mb. Faibbaibn haa preaented to the Britiah Aaaociatìon a Keport 
of Experimenta undertaken at the requeat of the Society, " On 
the Mechanical Propertiea of Metals aa derived from repeated 
Meltinga, exhibiting the maximum point of Strength and the 
Cauaea of Deterioration." In making the experimenta, one ton 
of Eglinton hot-blaat iron waa operated on. The proportiona of 
flux and coke at each re-melting were accurately meaaured, ao as 
to be alike in each. The iron waa run into bara 1 inch aquare, and 
the triala were made on lengtha of about 4 feet, aupported at each 
end, and the weight applied in the centre gradually, until the bar 
broke. One bar waa reaerved at each trial, and the rest of the iron 
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was re-melted. Tina succession of re-meltìngs and trìals was repeated 
seventeen times, when the quantity of ìron waa so much reduced, 
that it was noi considered desìrable to continue the experìments. 
The results obtained prove that cast-iron mcreases in strength up 
to the twelfth melting, and that it then rapidly deterìorates. The 
commencing breaking weight was 403 Ibs., and this went on in- 
creasing, until, at the twelfth melting, the breaking weight was 725 
Ibs. At the thirteenth, it was 671 Ibs. ; at the fifteenth, 391 Ibs. ; 
at the sixteenth, 3631bs. ; and at the seventeenth melting the bar broke 
with 330 Ibs. After the fourteenth melting, the molecules of the 
metal, when fractured, appeared to bave undeigone a decided 
change. There was a bright band, like silver, on the edge of the 
bar, whilst the middle retained the ordinary crystalline fractture ; 
and in the succeeding meltings the metal was bright ali over, 
resembling the fractture of cast steeL Mr. Fairbsum exhibited 
specimens of the iron broken at each successive melting, and he said 
it was bis intention to bave them analyzed, to ascertain the chemical 
change that had been e£Pected by the repeated processes. 

PNEUMATICS OF MINE8. 

Mr. Joshua Bichabdson has communicated to ihe Instìtutìon of 
Oivil Engineers a paper in which, after showing and lamenting the 
discrepancy existing among the varioua systoms of Yentilation, which 
might he traced to the want of good formulsB for the necessary calcula- 
tions, he strengthenedhis position by the evidence given in the Iteports 
of the Parliamentary Committees, and of that at South Shields, in 
1843. He then ezplained the usuai modes of calculation, and 
demonstrated, that many more point» required to be considered 
than were ordinarily admitted to bear on the queation, that no 
sound basis of calculation could be formed on any one of the various 
elements, but that the whole must be carefully considered, after 
having examined each element in detaiL 

The chemical constitution and properties of atmospheric air were 
then considered ; its uses in the animai economy, Its adulteration by 
deleterious gases, and the compensating action provided by nature 
for restoring it to its primitive purity. 

The principles of combuaticm were then definedy and calculations 
were given for determining the amount of atmospheric air required 
for supporting combustion and animai respiration, and for com- 
pensatmg for the amoimt of deterìoration by respiration. The 
several quantities of air practically required in mines for the 
healthful snpport of men and horses, were carefully i^own, with the 
modes of calculating, allowing for the distanoe the air must traveL 

Then followed the analysis of the deleterious gases existing in 
mines, — ^the fire-damp, choke-damp, and after-damp, — ^with the quan- 
tity of atmospheric air required to dilute these vapours, so as to 
render them innocuous, or to promote such ampie ventilation as to 
sweep them away irom the galleries of the mines. 

A clear description was then given of the ''Eudiometer," and 
of the method of using it to disoover the quantity of oxygen, and 
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the per-centage af carbiiretted hyd2X>gen, or other gases, contaìned 
in the air of any part of a mine ; the solution of cMorìne in water, 
determìning the quantity of hydro-carbonate, or fire-damp, present ; 
that of green sulphate of iron, impregnated with nitrous gas, the 
relative quantity of ozygen ; and that oi lime water (or hetter, caustic 
potassa, or baryta), the relative admixture of carbonìc acid. 

FORNACE AND STBAIC MINE VENTILATION. 

At a late monthly meeting of the North of Engiand Institute of 
Mining Engineers, the subject of dìscussion was tìie relative merita 
of the Fumace and the Steam-jet in the Yentilation of Goal-Mines. 
Mr. Nicholas Wood, the Presidente detailed the results of a series 
of experiments which he had made, with a view of asoertaining 
whether the steam-jet was usefol as an auxiliaiy or not ; because, up 
to the point at which the fumace and the steam-jet acted together, or 
were of eqnal power, the fornace was unquestionabiy the most effective 
and economical of the two. The question was, whether after that the 
jet was an auziliair to the fumace or not, and if so, to what extent it 
was useful or benencial. He had asoertained, as might have been ex- 
pected, that when ihe jet was apphed to a current of air moving at a 
vezy great velocity, its application as a mechanical power became pro- 
portionably less; and when the velocity reached tiie extreme limit of the 
fornace, the steam-jet was scarcely able to foUow the air ; in fact, it 
ratheropposedit, and the air had to drag the steam after it. Therecould 
be no doubt that an efficient auxiliary to the fumace was exceedingly 
desirable in a mining point of view in certain cases. With reference 
to that point, there was now erecting in South Wales, by Mr. Stnivé, 
a very powerful machine, the piston of which was about twenty fiset 
in diameter, and calculated to pump out about 10,000 cubie feet of 
air in each stroke. Both Mr. N. Wood and Mr. Stephenson agreed 
that steam employed in working such a machine was likely to be 
much more effective than when blown out of a jet. Mr. Stephenson 
thought the steam-jet a misapplìcation of foroe, which had arìsen 
from a mistaken view of ihe cause of the efficiency of the steam-blast 
in locomotive engines. If the steam-jet were applied in a tali 
chimney, it would be of no use whatever ; it would not then be in 
an energetìc state, and ali its force would be ezpended on the 
elasticily of the air in a very few feet. 



NOTES ON TIN. 

Mr. Latard, in bis work upon Nineveh and Babylon, in referenee 
to the artìcles of bronzo from Assyria, now in the British Museum, 
States that the Tin used in the compositìon was probably obtained 
from Phoenicia ; and, consequently, tìiat that used in the Assyrian 
bronzo may actually have b€«n exported nearly three thousuid years 
ago from the British Isles. The Assyrians appear to have made an 
extensive use of this metal ; and the degree of perfection which the 
making of bronzo had then reached, clearly shows that they must 
have been long experienced in the use of it. It is inferred that they 
received what they used from the Phoenicians. It ìs said that the 
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Phoenicians were indebted to the Tyrìan Hercules for their trade in 
tin ; and that this island owed to them ita name of Baratemele, or 
Brìtaàn, the land of tin. 

The Great Polgooth Mine, in Oomwall, has been worked for tin 
irom a period far too remote for the earliest record, and the historìea 
of Gomwidl bave seyerally given it that notice to which it was en- 
titled from ita magnitade and importance. At least irom the time 
of the requirement of tin by the Phoenicians to the present, it has 
been wrought, more or lesa, %ith short intermissions, and has yielded 
a greater quantity of ore than any other tin mine in the county ot 
the same cfòpth. In a geological point of view, it presents some of 
the most remarkable featores known in the science of mining, and 
has not unfrequently boffled ali the ktiown theory and practice of the 
day ; and for this reason mainly — ^whilst other mines bave started into 
existenoe at a much more recent period, and bave been profitably 
worked to a great depth, this mine has only yet reached to about one 
hundred and ten &ktlioms. The mine, dunng the last sixty years, 
has not been sunk one single fathom. 

The following improvements in the processes of obtaining tin, have 
recently been pnbUshed by Mr. F. W. Emerson, of the Trereiffe 
Chemical Works, Penzance. The improvements consist in a means 
of purifying and separating the ore of tin from other metallic oxides, 
sulphurets, arseniates, tongstates, or other eompounds, previously to 
its introduction into the smelting fumaee, by digesting the ore (either 
with or without the aid <^ beat) in a mixture of common salt, sul- 
phuric acid, and nitrato of soda or potash ; the lafit of these not being 
absolntely necessary to the success of the opei-ation, though it helps 
to shorten the time in which the prooess is performed. The inventor 
first makes a correct analysis of a fair sample drawn from the bulk of 
the ore to be operated upon, in order to ascertun the exact nature 
and amount of the impurities. In the event of its hemg found to 
oontain any compound of sulphur or arsenic, he first roasts or calcines 
the ore by any of the ordinary known methods. This process is not 
necessary, umess such eompounds are present. If it is found to oon- 
tain oxide of tin — ^the ores of tin moetly oocur as a perradde — ^it will 
be necessary, in order to avoid loss, either first to perozide it, or 
afterwards to precipitate it from solution by insertion of metallic mnc, 
or any oth^ precipitating agent. To peroxidize the oxide of tin, he 
saturates the bulk of the ore to be operated upon with nitric or 
nitrous acid, and after allowing it to stuid for two or three hours, to 
permit a fuU reaction to take place, he puts it into an iron, fire-clay, 
or other convenient retort, and distils or evaporates it to dryneas, re- 
ceiying the nitric or nitrous acid gases in stoneware or other convenient 
condensers, to be used over again. He then mixes the ore with such 
a quantity of common salt as by deoomposition with sulphuric acid 
shaU yield a suffident amount of muriatic acid to combine with the 
contaóned impurities of metallic oxides, or bring the oxides of iron 
and manganese in wolfram, or the lime in tungstate of lime, into a 
soluble state. He then putì the ore thus mixed with salt into a cistem 
formed of granite, slate, stoneware, or other material that is not 
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seriously acted upon by acida (a wooden trough has been found to 
answer the purpose), and pours upon it such a quantity of either 
broDvn acid or olì of vitriol as will effect the deoomposition of the sali. 
The inventor prefers to use an excess of sulphurìc acid. He then 
tums into the mixture a jet of steam from a steam-boiler, so as to 
keep the said misture at about 200° Fahr., stirring it about from 
time to time with a wooden rake or shovel, so as to expose fresh sur- 
fÌEu;es to the action of the reagents, adding a small quantity, say sìx 
or seven pounds to the ton, of nitrato of soda or potash, for the pur- 
pose of enlivening and quickening the operation. If the material 
should contain micacious or magnetic iron ores, it would he advisable 
to increase the amoimt of nitrato of soda or potash, to assist their 
oxidation and conversion. The invention also describes analogous 
methods of treatmg the ores when oopper or tungstate is contained. — 
Journal of the Society of Artì, No. 50. 



ORE MACHINEBT. 

Mb. C. F. Stansburt has read to the Society of Arts apaper on 
" Machines for Pulverizing and Eedudng MetaUiferous Ores." The 
author first considered the conditions in which gold presented itself 
in the various localities where it was found. He then proceeded to de- 
scribe the chief souroes of supplyin later tìmes. He said that, notwith- 
standing this extensive distrìbution of gold, and the great desire of man 
to become possessed of ìt, the methods which human invention had 
up to this time devised for the purpose of obtaining it had been but 
partially successfuL -The processes for securing gold might be divided 
mainly into washing, smelting, and amalgamation. By washing, was 
meant eveiy process which depended for its efficacy upon the superior 
specifìc gravity of thepredous metal as oompared with the substances 
with which it was mixed. The process of smelting was not thought 
to be applicable to the wants of gold-seekers of the present day. 
That of amalgamation involved, of course, the previous reduction of 
the ore to a fìnely-divided state> in whidi alone the mercury oould 
seize hold upon the gold and secure it ; and the great object hitherto 
had in view had been, to produce machinery capable of bringìng the 
rock to sudi a state of powder as to allow the mercury to be brought 
into complete contact with every partide of the predous metal. This 
had been attempted by means of machinery for crushing, stampìng, 
and grinding. In stamping machinery there was a great loss of 
power byfriction. In the "Mexican Baster," or "Arrastra»" of 
California, the grinding was effected by the draggìng, or rubbing, of 
stone mullers over a bed-stone of hard granite, inclosed by a wooden 
tub. This process was of course slow, and the friction great. In the 
old Chilian mill, largo and heavy cast-iron wheels moved round in a 
trough over the ore to be operated upon. A largo quantity of quick- 
silver was placed in the bottom of the trough, and water was supplied 
at the top. The ore was groimd by the doublé action of rolling and 
grinding. This mill was the best of ali the old contrivances for re> 
ducing gold ore, as it pulverìzed, washed, and amalgamated by one 
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and the same operation. In Mr. Cochrane'a cnishing machine the 
wheels of the Chilìan mill were replaced by baUs^ worked by the 
pressure of a revolving dome of ìron placed above them. The idea, 
though ingenious, was defective, as the frìction between the balls and 
the dome would be equal to the work done ; and as the basins re- 
maìned horizontal, the ore after being pulverized had to be amalga- 
mated in a separate apparatus. The only process which seemed 
hitherto to bave answered ali the oonditions necessary to an amalga- 
mating apparatus, was what was called at the diggings the miner's 
assay — 9, method employed at the mines for determining the value of 
ores which it was proposed to work. In this process the mortar and 
pestle were employed. Mercury was put in the mortar, the ore to be 
tested was thrown in and covered with hot water, when the operation 
commenced. The pulverization was perfectly efiPected by the rolling 
and grinding, or rubbing action of tìie spherical end of the pestle ; 
the mercury was kept at the point of crushing in the bottom of the 
mortar, and was kept heated by the boiling water. Here, then, were 
ali the necessary conditions — ^perfect pulverization and instant amal- 
gamation by pure and hot mercury. On a large scale, the cost of 
heating sufficient water to attain this result would, of course, be a 
practical difficulty. In Mr. Berdan's machine, the prìnciples of the 
miner's assay were closely followed, while the expensive process of 
heating water in large quantities was avoided. The novel features of 
the machine oonsisted in the arrangement of an inclined revolving 
basin in connexion with balls of corresponding size and weight, pro> 
ducing a rolling and grinding motion, which it was beHeved had never 
heretofore been attained, and in the heating of the mercury, which had 
never previously been attempted on a large scale. The peculiarìties 
of the invention did not consist in the use of balls and basins, but in 
— Ist. The incline of the shaft on which the basin revolved, which 
kept the mercury always at the crushing point, and caused the balls 
to work by gravity ; 2nd. The production of a combined rolling and 
grinding action by the contact of the balls ; and, 3rd. The addition 
of beat to ihe mercury by means of the fumace below the basin. 

Of the working of Berdan's Machine we fìnd the following data in 
The Mining Jowmal of Decomber 24 : — On the 22nd, Mr. Vatcher, 
of Exeter, attended at the Windsor Iron Works, City-road, to witness 
the rèduction of half a ton of Comish gossan, obtained from a fine 
lode six feet wide, on a sett of his own, highly promising for copper. 
The gossan was divided into two parcels of 5 cwts. fr^ a shaUow 
depth, and 5 cwts. from ten fathoms deeper. The resilRs from the 
former were not so satisfactory as was antìcipated from the character 
of the gossan, which was highly quartzose and ferruginous, very much 
like the Poltìmore minerai, but lighter in colour. It gave a produce 
equal to 4 dwts. per ton. That fì^m the shallower level gave far 
more satisfactory results, averaging a yield of 1 oz. 6 dwts. per ton. 
The 1000 Ibs. were pulverized, anialgamated, and washed, r^y for 
sublimation, in fifty-five minutes. A box of black jack (sulphuret 
of zinc),* fix)m Great SheBa Mine, was put to the test, by Mr. 
Vatcher, who has also had tested 145 Ibs. of copper ore, which prò- 
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duced at the rate of 1 oz. 1 dwt. per ton ; and 32 Ibs. of gossan^ &om 
the same mine, whìch gave after the rate of 1} oz. per ton. 

m'farlane'b G0L]>WASHEB. 

The foUowìng method of separatìng gold from the débris and other 
foreign matterà assodated with it in ita native state, has been commu* 
nicated to the Mechcmics* Magatine by Mr. Peter M Tarlane, of 
Comrie, Perthshire. As it appears to be extremely simple, and 
eminently adapted for many situatìons in the auriferous dÌBtricta of 
Australia and California, if not as a final, at any rate as a preliminaiy 
process, we give the following description of it. It will be seen that 
in oommbn with other plana for a similar purpose, it prooeeds upon 
tìie well-known principle, that when small bodies of different specifilc 
gravìties are thrown into a fluid, the heavier ones desoend the most 
rapidly, and reach the bottom first. In devising this process, the in- 
ventor has applied that principle with great ingenuity, and probably 
it would be attended in practice with great success. 

The apparatus consists of a tank fovurteen or fifteen deep, and of any 
convenient width, which is filled with water. By means of small 
horìzontal slits in one pair of opposite sides of the tank, and oor^ 
responding grooves in the other, two sheets of iron can be introduoed 
or withdrawn till they rest in the middle on a movable cross-bar. 
There is a false bottom exactly fitting the tank, which can be let 
down by means of ropes till it rests upon the true bottom. The 
movable bottom is perforated like a sieve, so that the water 
flows fìreely in either direction through it. It has also low upright 
sides, capable of sliding down the tank. When this false bottom 
is lowered into the tank, and the mouth of the vessel shut by 
pushing in the iron sheets, a layer of the déhris is spread over the lid 
or cover which in that position they form, and then the sheets are 
instantly withdrawn. The déìms then fall immediately into the 
water, and their partìcles sink in the order of gravity to the false 
bottom. This bottom is then raised, taken out of Óie tank, and 
covered with the two sheets that had lately formed the tank-cover. 
It is then inverted and lifted off the cover, when the gold will be 
exposed on the now upper surface of the déhris, — Meckamca' Magch 
zine, No. 1661. 



BHRAPyEL'S PATENT OBE-CRUSHINd MACHINE. 

CONSIDE&ABLE attention has been bestowed upon a series of experi- 
ments with^aptain ShrapneVs Ore-crushing Apparatus, performed at 
the foundry of the Messrs. Glover, of 168, Drury-lane, Engineers to 
the Board of Ordnance. The resiùt of these trìals tends to establish 
the efficiency of the invention for operating on the hardest minerai 
matters with rapidity and economy, on a large scale of working. For 
i^e mechanical reduction of the ordinary aunferous quartz — to which 
purpose the invention is mainly directed — ^it seems well adapted ; tìie 
Btone being immediately brought to the state of an almost impalpable 
powder, containing, however, a few smaU bits, which, if uecessary, can 
be operated upon anew. 
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The ÌDTention consista of a chamber about ten feet long, eìght feet 
high, and six feet vnde, the back of which is made of inch and a 
hSf wrought-iron, and sides of sheet-iron. These are united in the 
ordinary way by pnnchìng and rìvetting, and the back piate is stiffened 
externally by diagonal rìbs and struts. The whole resta upon a framed 
timber-bed, which is oontinued in front for the purpose of reoeiving 
an iron rail-track, upon which the gun can traverse. In point of 
princìple, this is nearly ali that is essential to the working of the 
apparatus ; though its perfect application for practical purposes intro- 
duces a few detiuls, some of which we shall notice. 

The operation of the apparatus may be described as follows : — ^The 
gun being charged with powder, and a wad rammed down «pon it, a 
chaige of the ore, previously broken into bits sufficiently small for the 
bore, is rammed down upon the wad, and secured by another. It is now 
moved forward upon the rails against the front of the chamber, where 
a circular hole, of a diameter rather larger than that of the muzzle of 
the piece, is cut to receive it. The muzzle being just introduoed 
wìtìim the thìckness of the piate, the piece is primed and fired, when 
the charge is projected against the stout piate at the back of the 
chamber, with the entire espansive force of tìie explosion. To relieve 
the sides of the chamber from the concussion they would sustain by 
the sudden and forcible injection of expanded air, the roof is formed 
in doors, which are hinged upon lines parallel to its width. Upon 
the explosion taking place, these doors are suddenly lifted, and so 
act as safety-valves, after which they immediately fsill. In prac- 
tioe, these doors would be overlaid with chains, or otherwise limited 
in tìieir motion about their hinges. The gun now recoils upon the 
rails, one or more of the doors in the roof is opened, and a door in 
the front wall which contains the perforation for the muzzle. In this 
state of the chamber it may be entered, if necessair, to remove the 
débriè» It would be proviaed in practice with a false bottom perfo 
rated to the rpìnitniim size of the broken particles available for the 
Bubsequent processes. A drawer undemeath this would be withdrawn 
at oonvenient intervab, with the ore in a sufficiently minute state of 
reduction, while the débris kept back by the perforated bottom would 
be coUected, and retumed into the gun, where they would- very con- 
veniently fili up the interstices between the larger pieces, and con- 
tributo to improve the result obtained. The final ope^tion of sepa- 
rating is performed by a gentle blast, which winnows the lighter, and 
allows the heavier metallic particles to fall. 

The form of the apparatus as exhibited in operation at Messrs. 
Glover's though not intended to show more than a rough ap- 
proximation to the results that would be obtained with a perfect 
adaptation of parts, and an adjustment of the chai^es founded upon 
experience, afforded abundant promise of the practical efficiency of 
the inveniion. Masses of Califomian quartz were reduced wìthout 
the slightest difficulty, the entire charge, scarcely with any diminu- 
tion, being acted upon ; the hardest Aberdeen granite, which we 
believe has not yet been broken in any of the stamps or ore-crushers, 
yielding equally with less obdurate materials, and being reduced into 



1 



64 TEAB-BOOK OF FACTB. 

a fine powder, whìch woiild require bui small prepar&tioii to beoome 
available at once in an elegant branch of the decorative arts — ^the 
imitation of stones by minerai papera. The granite pillare of the hall 
of Fishmongers'-hall are said to bave cost £300 each. They might 
be produced by this method with equal effect to the eye, at m many 
sizpences. Iron-stone and copper-ore were similarly reduced ; and 
some specimens of the latter fìx>m Comwall and Wfdes, which were 
operated upon, especìally elicited the approbation of several mìning 
gentlemen who were present on the oocasion. 

To economize time, severa! gunscould be mountedupon a tum-table, 
or there might be more than one pair of raìls, and each pair might 
branch ftff into two, fumisbed at their intersection with spring- 
switches ; which latter arrangement, when onegun had recoiled along 
one branch, would allow another gun upon the other branch to pass 
through to its position for work. 

In the present state of the metallurgical arts, ìt wonld be difficult 
to say to what pmpose this process might not be applicable ; and it is 
extremely probable that in omr iron and copper districts we shall 
soon find it play a conspicuous part. As regards the crushing of 

Suartz, it has this decided advantage over those arrangements which 
epend upon ordinary mechanical action — ^that no machine can stand 
the rugged nature of rock-crystal, or sihcium. 

Its saving in working, independently of ali considerations of facili^ 
of manipuUtion, may be set down moderately at 50 per cent. ; whìle 
the stimulus it will gìve to mining operations in general, by rendering 
expensive machineir unnecessary, cannot well be estimateci. In the 
gold oolonies, it wiU prove of great value to miners. Water is, in 
general, extremely scarcewithin a convenientdistanoeof the diggings 
to work the machinery ; and to transport ponderous structures across 
those unprepared and rugged regions, is attended with coets and dif- 
ficulties of a nature to deter the most enterprising. For a cost of 
from £300 to £400, an apparatus on Captain Shrapnel's prìnciple can 
be procured, which possesses the advantages of being small in bulk, 
easily movable, and always ready for immediate use. Served by two 
men, it is capable of reducing from thirty to forty tons of quartz per 
day, without having recourse to water ; and there is this collatenJ 
advantage — ^not to be despised in the rude state of society prevalent in 
the communities of the diggings — ^that the chamber admits of being 
convei'ted into a temporary garrison for the defenoe of the party or 
company using it. 

Captaan Shrapnel, tìie author of the present invention, is the son 
of the celebrated General Shrapnel, whose name will always live in 
the history of British military art. By this new resouroe he may 
probably contrìbute as much to the perfection of some of the most 
miportsuit of the arts of peace, as bis illustrìous father has done to • 
those of war. — Mechanics* Magaaine, No. 1561. 



THB DOWLAIS IBON WORKS. 

The following account of the orìgin and graduai extensicm of the 
Dowhùs Iron-works, is abridged from an article upon the subject in 
the Gentlema/n*8 Magasene for February, 1853. 
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The minerai leaae of Dowlais was granied about the year 1748 by 
Lord Windsor, and under it was erected the first fumace in South 
Wales for the reduction of iron ore by means of pit coaL By degrees the 
Guest feunily became possessed of a part of the interest of tMs lease, 
and, finally, on the death of bis father, Mr. Thomas Guest, and of 
his unde, by marrìage, Mr. Tiatt, in 1815, Mr. John Guest sue- 
ceeded to nine-sixteenths, and bis brother, Mr. Thomas Bevell Guest, 
to one-sixteenth of the whole. Mr. Thomas Guest, who was his only 
brother, died, childless, on the 30th January, 1837. After having 
spent a few years at school at Brìdgnorth, and afterwards at Mon- 
mouth, Mr. John Guest passed through the different departments of 
the Works, mastered the details of each, and the hmguage of the 
people, and finally acted, under his uncle, as general manager. The 
concem wm then in its infancy. Its produce, which in 1806 had 
been about 7000 tons of pig iron, was even then only 20,000 tons, 
£rom four blast famaces. The finances also were so embarrassed, 
that it is said to bave been a serious consideration with Sìr John 
whether he should engagé in the works, or push his fortune in some 
other direction. Having decided upon the former course, he speedily 
ndsed the number of fumaces to eìght, and the annual production to 
30,000 or 40,000 tons ; and about 1824 there were eleven fumaces, 
and, by the introduction of new blowing machinery and improved 
arrangements for the raising and transport of the raw material, the 
annual production was raised to about from 45,000 to 50,000 tons. 

About 1826, Dowlais boasted twelve fumaces, and the largest 
blowing engine then known. In 1831, Sir John patented a pian for 
running the melted metal at once from the blast fumace into the re- 
finery, by which means he effected a consìderable saving in fìiel and 
in the waste of metal, and rendered his works equal to the annual pro- 
duction of 60,000 tons, thus taking in the trade the lead which he ever 
afterwards maintained. In 1835, there were fourteen fumaces ; and to 
xneet the rising demand for railway bars, and notwithstanding the 
approaching termination of ina lease, he had the spirit, in August, 
1840, to augment the fumaces to eighteen ; and by the introduction of 
▼arious improvements (patented) in the manufacture, he raised the 
power of production to 100,000 tons annually, and actually produced 
that quantity of raw iron in 1849, when he sent into the market 
75,000 tons in the form of bars and rails. 

The steam power, which in 1815 was inconsiderable, at this time 
amounts to 4989-hor8e power, of which the blowing engines employ 
2063, the forges and rolling miUs 1380, the coal and ore works 967, 
brick-making 17, stabling 9, and locomotion 554. As recently as 
1814, the ore was carried to the fumaces in sacks and panniers on 
the backs of mules. In 1849 there were 500 horses employed. The 
Dowlais Works freight, on an average, a ship a day in the port of 
Gardiff. Of ore, coal, and limestone, about 740,000 tons are annually 
raised, besides about 1,171,000 tons of shale and useless matter, 
ndsed to be thrown aside. In 1815, Dowlais oont-ained about 1000 
to 1200 work-people, residing in 100 cottages. At this time there 
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are probably 3000 cottages and 15,000 inhabitants, of which about 
7000 draw pay direct from the works. The money payments in 
labour rose in 1845-6-7 to 30,0002. per month, or 360,0002. per 
annum — a sum the mere providing of which in coin to meet the 
weekly demand, was a somewhat weighty financial operation. At 
one time Sir John Guest possessed a bank at Cardiff. He was abo 
an originai promoter of, and a very largo shareholder in, the Taff 
Vale Hailway, of which he was for many years the chairman, and 
always its principal freighter. 

Sir John died, as he had over wished to die, at Dowlais, amidst his 
own people, and is there buried. His fonerai was attended by an 
immense concourse of about 20,000 persons, most of whom were more 
or less connected with his works ■ By common consent, ali business 
and work were suspended, and the shops closed in the district. 



IMPBOVED BOBE ENGINE. 

The Committee of the Franklin Institute bave made the following 
interesting report upon an improved Rose Engine, invented by Mr. 
P. N. Receveur, of Philadelphia : 

That the improvements are numerous and important, and require 
description in detail, as follo ws : — 

In the engine employed for rose-tuming, the following kinds of 
movement are required : — 1. Itevolution of the work for ovai and 
circular cutting, with its modifications ; or a reciprocating movement 
for right line or paraUel cutting, with its modifications. 2. Lateral 
motion of the work or tool, to produce the wavy lines of a pattern. 
3. End motion of the work towards or from the tool, to change the 
depth of cut at stated and regular distances. 4. A change (at wìll) 
of the connexion between the work and the pattern, so that the angle 
between the two caii be varied at any moment. 5. A feed-motion, 
to carry the tool in a lateral direction to given distances at stated 
perioda, required in producing a series of parallel or ooncentric cut- 
tings. 6. A circular motion of the tool on its bed or rest, so as to 
vary the angle of the cut, required in engraving the edges of watch- 
cases, &c. 

The general form of the machine embodying the foregoing move- 
ments, and called the " Uose Engine," may be briefly described as 
consisting of a hoUow mandril, on which are several narrow drums, 
whose peripheries are scolloped or shaped according to different 
designs ; passiiig through this mandril is another, solid, revolving in 
bearìngs or journals, and carrying in the front end chucks, &c'., as in 
the or£nary lathe, and a cord-wheel at the other end, through which 
rotating movement is oommunicated in the usuai way. The hollow 
and solid mandrils may be connected or disengaged at wiU, by a paul 
pressed by a spring into notches cut at regular intervals into the cir- 
cumference of a piate at the back-end of &e guide-drums. The tool 
is attached to a frame, which, in, Mr. Beceveur's improved engine, in 
pivoted on the table, and is free to vibrate laterally : its motion in 
this direction is govemed by a point hearing against the guide-drums. 
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and which being fixed opposite either of these^ of course moves the 
tool in accorda&ce with the pattern cut upon its edge ; or when with- 
held from contact by lìghtening a spring, the tool descrìbes either a 
cìrcular, ovai, or straight vertical line, as the case may he. 

The solid mandrìl carrying the work is at liberty to move endwise, 
for the purpose of deepening or lightening the cut, the tool having no 
such motion ; the shaft is pressed against a shoulder by a spring, and 
is reacted against this spring by a point attached to the tool-frame 
hearing upon wavy surfaces cut on each alternate guide-drum pro- 
jecting from the others for the purpose. It is clear that the pattern 
on such guide-drum will regniate tJie depth of the cut. The vertical 
motion for right-line work is produoed by an eccentric ; and a penta- 
graph lever movement connected with the same eccentric, enables 
any given pattern to be reduced in any ratio upon the work, giving 
rise to endless variety in the designs. 

The important points of difierence between the old machine and 
that of Mr. Beceveur, are — First, that the tool-frame is in bis engine 
made movable, and the mandrìl, with the work, rotates in perma- 
nent bearìngs, while in the old machine this oondition of thlngs is 
reversed ; so that while in this latter the momentum of the movìng 
parts vibrating is such as to preclude a great rapidity of motion, pre- 
serving the necessary uniformity and delicacy of cut, in the engine of 
Mt. Receveur, by a very simple but ingenious modification, the speed 
at which work can be done is limited only by the skill of the operator. 
Secondly, that in the old engine, in order to change the angle between 
the work and pattern, it is necessary to stop the rotatìon of the 
mandrìl, while the paul before described as connecting the two is 
released, and after moving the drums to the desired point, again 
notched ; while in Mr. Receveur's engine, a pedal arrangement is 
introduced, whereby the aforesaid paul is trìpped by pressure of 
the foot ; the point on the tool-frame is at the same time advanced, 
so as to press tightly against the drums, and so keep them from 
tuming, while the operator continues the rotation of the mandrìl until 
it has arrìved at the desired point, when the paul is again permitted 
to drop in. It should be observed that this cannot be applied tó the 
old form of engine, on account of the vibrating pedestals supporting 
the drums/ and the fixed tool-frame, &c., which of course renders it 
ìmpossible to hold the drums while rotation of the mandrìl is carrìed 
on. This again permits of much greater rapidity in the performance 
of work. Thirdly, in the old engine the weight of parts in tlie pen- 
tagraph-lever arrangement is baianced by a weight suspended by a 
cord passing over puUeys ; while in the new engine, they are con- 
nected to a spirai spring, like the main-spring of a watch, placed 
beneath the tskble, and so arranged that equilibrìum exists at any point 
in the vertical stroke. As the delicacy of the cut in righi-line work 
would be destroyed by any irregularìty of motion, this must be a 
decided improvement. 

Besides these prìncipal points, there are numerous details of minor 
importance, but ali tending to facilitate the execution of designs, 
wliich it is Ìmpossible to descrìbe in the limìts of a paper like this ; 
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and which, though perhaps they are movements aJready known sepa- 
rately in tlie arts, are believed to bave been first applied by Mr. Re- 
oeveur to the Bose Engine. 

The Commibtee feel satisfied, after a cloBe examination of Mr. 
Beceveiu''B improved engìne, that the featnres he has ìntroduced are 
highly ingenious, and promote in a marked d^ree the objects desired 
— yiz., rapidity, accuracy, and variety of design ; while they are 
believed to be originai, and applied first by him to tlie purpose. 

They therefore recommend that a Scott Legacy Medal and Pre- 
mium be awarded to him for bis invention. 



daniell'b fatent steel-bhod stamp-heads. 
Wb are glad to annoimce the complete success of this very impor- 
tant invention, especiaUy with reference to the Comish tin, hitherto 
seriously deteriorated and rendered unfit for various purposes in the 
arts, from the presence of ìron, derived from the abrasion of the cast- 
iron stamp-hestds now in use ; and hence the Constant and well- 
founded complaints on the part of the manufacturers having to use 
that metal, of the bad colour of the Comish tin. This will be entirely 
obviated by the introduction of Danieli and Co.'s Patent Heads ; for 
whilst the principal part of them always remains intact, the steel shoe 
may be renewed at pleasure. It has been found by reoent trìals, 
for two months, at Tincroft Mine, in ComwaU, upon the hardest 
stones which that or any other mine in this country produces, that 
whilst the common cast-iron stamp-heads had lost 2 cwts. in weight 
and upwards of a foot in length, the wear of the cast-steèl shoes was 
barely appreciable ; and now it has been Moetftained that the 
most highly-tempered steel may be used with impunity, they may be 
rendered comparatively everlasting for ali moderately hard tin-stuff 
or other ores. Cast-iron being of equal density with the oxide of tin, 
it will be seen that in the experiment referred to, from the wear and 
tear of the common stamp-head, 2 cwts. of cast-iron per head became 
inseparably mixed with the tin-ore in two months, and sold as such, 
to the great detriment of the tin trade and manufstcturers in general ; 
for as, in the present case, where the trial referred to was made, 60 
heads were constantly at work, the surprìsing quantity of 6 tons of 
cast-iron will bave been smelted with the ore every two months. The 
first object of the patentees has been to remedy or prevent this evìl ; 
and their patent, and the introduction of cast-steel for blasting pur- 
poses, now getting into general use, will fully effect it ; but there are 
other obvious advantages connected with this invention, of vast im- 
portance to the minor. The tin ore for the most part is only found 
as an oxide, and the accidental admixture of iron being prevented, 
there can be no reason why it should not always fetch the prìce of fine 
tin. In point of economy the steel shoes bave an extraordinary ad- 
vantage over the iron heads now in use — ^the shoe only, as before 
observed, requiring renewal, the other part of the head being simply 
a make-weight ; and a receiver, or socket for the shoe, wiU not be 
exposed to wear or accident. By the application of the steel shoe, 
^•he effective power of the engine will be greatly increased ; for besides 
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that the very freqiient necessity for the stoppage of the machinery, in 
order to shift the tongues and introduce new heads, will be almost 
entirely avoided, it will always present a fiat surfaoe to the ore ope- 
rated upon. We need scarcely remai'k that the cast-iron head soon 
beoomea ronnded and misshapen, so that it ìs often necessary to 
throw them out at the end of a month's work ; added to which, it has 
been usuai, with a vìew to eoonomize, to continue to work the cast- 
iron heads till a very oonsiderable part is wom away, to the manifold 
sacrìfice of the power of the engìne. This defect will also be obviated 
by the introduction of the steel shoe. 

To the gold mines of Brazil, and other places where the cost of 
freight and cairiage is an object, from the great durability and porta- 
bility of the shoe this invention must be of the first importance. 
— Mining Journal, 

COATDfO IRON WITH COPPER. — ^WATTS' AND BUSOESB* PATENT. 

Thib patent has just been taken out for coating iron nails, bolts, 
sheets, and tubes, with copper or brass. As this is eJBTected by fusion, 
none of the injurious consequences that take place when the coating 
is deposited by electrical agency can occur. A long series of triaJs 
bave been conducted at Woolwich Dock-yard, in which iron bolts and 
deck nails, coated with copper throughout their leng^th, and having 
Bolid copper points fused to one or bo^ ends, bave been experiment^ 
upon. The copper ends are made suffidently long to clench. These 
tipped or compound bolts are quite a novelty in ship-building, and 
poBsess ali the advantages of solid copper bolts. 

The experiments in Woolwich Yard, under the direction of Mr. 
Charles Atherton, chief engineer, commenced with trials to ascertain 
whether the coating process acted injuriously upon the iron. Bara of 
iron of various sizes were cut into equal lengths, and a certain niuu- 
ber of each size were then coated. These were tested in the hy- 
draulic machine with an equal nimiber of the uncoated lengths ; no 
difference in their strengths could be perceived. Other lengths were 
subjected to cold hammering, being bent doublé and beaten dose, but 
the text\u% of the iron was not at ali injured. Iron bolts with a solid 
end of copper were then tumed to exactly an inch in diameter, and 
placed in the proving-machine ; in aU cases the fracture took place in 
the solid copper, and not at the juncture of the two metals, which it 
was afterwaixls found impossible to sever with a strain equal to 21 *6 
tons to a square inch. 

Deck nails were then driven into deal and African oak without 
injuring the heads, although in some instances no hole was bored to 
receive them. Two logs of African oak were bolted together with 
the pointed bolts, which were afterwards clenched in the usuai way ; 
the logs were then wedged asunder, the heads drawing through iJie 
solid wood. Tina experiment was repeated, a copper bolt being sub* 
stituted for one of the compound bolts ; when the logs were set apart 
the copper bolt drew through the rings, the other standing firm. The 
trials were pronounced highly satisfactory by the officera appointed to 
superìntend them. — Medianics* Magctzine, No. 1563. 
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COATIKO IRON WITH ZINO AND OTHEB HBTAL8. 

Messrs. Gressel and Bbdwood, of London, bave patented the 
following methods of Goating Iron with Zino and other Metals. 

To CwU Iron wUh Zinc. — ^The Zino is melted in an open vessel, 
and on its surface is placed a layer of the chlorìde of zinc, or a mix- 
ture of equal parts of chlorìde of zinc and chlorìde of potassium, in 
the proportion of eight of the former to two of the latter. When 
the salt is in a state of fusion, the metal to be coated is placed in the 
bath, and allowed to remain there till a coating of sufficient thickness 
bas been obtained ; it is then withdrawn, and any parts of its smface 
imperfectly covered are sprinkled with sai ammoniac, and the sheetof 
iron again immersed in the bath. 

To Coat Iron with Silver. — The metal must be first amalgamated 
with mercury by the following process : — 12 parts of mercury, 1 of 
zinc, 2 of sulpbate of iron, 2 of muriatic acid, and 12 of water, are 
mìxed together, and heated in an open vessel to about 200"* Fah. ; the 
iron is then immersed, and the mercury rubbed on its surfaces untU 
amalgamation is efifected. The Silver or alloy is to be melted in a 
crucible, and the amalgamated iron placed therein^ when a coating of 
Silver or alloy wiU be deposited. 

To Coat Iron with Copper or Brcusa. — ^The copper or other coating 
is to be melted in a suitable vessel, and a stratum of borosilicate of 
lead placed on its surface ; the iron is then to be plunged into the 
molten metal, and retained there until a coating is deposited on it. 
Iron coated with the tin or lead may be ti'eated in a similar manner. 
Another method of coating iron with copper is to place in a crucible 
a quantity of chlorìde of copper, upon which is laid the iron to be 
coated, and over that a quantity of charcoal. The crucible is then 
submitted to a red beat, the chlorìde of copper is fused, and a coat- 
ing of copper deposited on the iron. Or the vapour of chlorìde of 
copper may be employed for the same purpose. The coating of cop- 
per thus obtained may be converted to one of brass, by exposing the 
sheet of metal to the vapour of zinc in a closed vesseL 



PRODUCTION OP GOLD BY ARTIPICIAL HEANS. 

M. Theodorb Tiffebeau states that he has discovered the means 
of Making Gold. In a paper read to the Paris Academy of Sciences, 
entitled, '* The Metals are not Sìmple but Gompound Bodies," he 
asserts that he proceeds upon a prìnciple admitted by ali chemists, 
** that the properties of bodìes are the result of their molecular con- 
stìtution;" and he adduces numerous examples in chemistry, in 
which bodies assume different properties according as they bave crys- 
tallized in one form or another, although their composition remains 
the same. AH that he had to seek was a substance which, by its 
catalytic forces, would act upon the body which it was desired to trans- 
mute, and then to place this last under certain condìtions in contact 
with it to effect the change. He believes that there are but very few 
simple substances in nature, and considers that the forty metals now 
assumed to be such, are, in reality, combinations probably of one 
radicai with some unknown body hitherto not studied ; but which of 
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itself alone modifies the propertìes of this radicai, and thiis presenta 
US apparently wìth forty bodies, whilst, in reality, there is but one. 
K any one have disoovered this body which has hitherto escaped the 
researches of philosophers, and can cause it to act on any given 
metal, is there anything surprìsing that he can change the nature of 
the metal by gìving it, with a different molecular oonstitution, the 
properties of that metal in which this constitution naturally exìsts ? 
This M. Tiffereau asserts he has done. 



MAKUFACTUBB OF IBON. 

Mebssb. B. P. Wàlksr, of Wolverhampton, and J. Warren, 
of Mile End-road, have patented an invention, which consists in first 
melting the iron in a cupola blast-fumace, or refining fire of the or- 
dinary construction ; thence it is conveyed in a fluid state to an 
improved puddling fumace, where it is kept in a high temperature, 
and mixed with suitable ** fluxes," and subjected to the action of 
carbonic oxìde, ozygen, and other gases, in order to purìfy it 
from those substances the presence or aboence of which oonstitutes 
the difference between wrought and cast iron. It is obvìous that in 
place of melting the iron in a separate fornace, it may he at once melted 
in the puddling fumace. The patentees' claims are : — 1. The improved 
process or mode desciibed of manufacturing puddled iron. 2. The 
mode of manufacturing puddled iron, wherein a movable oontaìning 
vessel or fumace is employed for the purpose of agitating, and 
consequently '* puddling,' the liquìd metal 

BRASS CASTING. 

The casting of the Brass Screw Propeller for the Affomemnon, 94, 
screw-steamship, at the foundry at Woolwich Dockyard, is thus 
described : — 

The quantity of metal required for the casting was about eleven tons, 
and the time occupied in running it first into an iron pot made for the 
purpose, and subsequently into the screw propeller mould, was about 
tweuty minutes. The iron pot was expressly made for being used 
when large castings take place, and is so constructed that there is very 
little chance of serious accidents occurring, as has been the case in 
some foundries, through some of the boiling metal falling on the men. 
The ofEicers present were much gratified by the excellent manner in 
which the men were enabled, by the working gear, to gradually tum 
up the iron pot, containing eleven tons of fluid metal, and pour it into 
the mouid ; while the pot was suspended by a powerful orane, without 
the slight^t apprehension of danger should any of the men withdraw 
from the gear, as it would remain safely in the position in which it 
was left until they again proceeded with the operatìon. The screw 
was cast eighteen feet in diameter, but it was to be reduced, when 
finished, to about sixteen feet, and the weight to about eight tons. 



BRABS TUBE-MAKINO HACHINEBT. 

An ingenìous Machine for making Brass Tubes without seam, the 
invention of M. Degrand, has been established in France, and prò- 
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mises yeiy excellent resulta. The tubes are cast in brass, (say) 
twenty inches long, and of a great thickness. These are then put on 
Steel mandrils, the diameter of which answers to the interior diameter 
of the finished tube. The tubes on the mandrils are then placed in 
the machine, and pasaed between fluted rollers under a considerable 
pressure. A redprocating motion is given to the tube on which the 
mandrils are fixed ; and, at the end of each stroke, tibe tubes are 
slightly tumed round, to expose a fresh surface to the action of the 
rollers. A continuation of this process swages out the short thick 
tube to a long thin one, of the desired dìmensions. A machine, under 
the same patent, has been set to work in England ; and, having been 
constructed after the one above-mentioned, is stili more simple 
and effectuaL Under the ordinary system of making brass tubes, 
the brass is cut into sheets of the proper size, the alternate edges are 
bevelled off in a planing-machine, and the piate is then bent on a 
mandril with the hammer, and brazed, the bevelled edges formìng 
the joint. The rough edges are then cut off in a lathe, and the 
tube cleaned with acid to finish it. — Artizan. 



PATENT METAL-DEPOSITINO PROCESS. 

Messbs. Mosbis & Johnson bave patented a process which em- 
braces the Deposition of AUoys of gold and Silver, German Silver, 
brass and zinc, ali of which can be deposited with ease, certainty, and 
despatch upon any metals whatever; and particularly upon iron. 
Thus the patentee can deposit metallic alloys on surfaces composed 
of malleable iron, wrought-iron, cast-iron (which is found to require 
great battery powers), steel, soft iron, tin, zinc, lead, copper, and ali 
the inferior metals. This process also enables the thickness of the 
deposit to be adjusted to the greatest nicety. 

There are some points incidental to this patent of a new and very im- 
portant character. It is well known that hitherto Silver has not been 
successfìilly deposited upon steel, without having recourse to an inter- 
mediate coating of copper. The advantage to the practical operator of 
being able to dispense with this intervening step, which greatly enhances 
the cost of the process, and the time consumed in accomplishing it, 
will be readily appreciated. In several other metallic combinations 
the same observation will apply in a greater or less degree ; and it may 
be oonsidered, for this reason alone, that Messrs. Morris and John- 
0on's patent wiU become extensively avaUable in a great number of 
Important manufactures. Hitherto, in certain of these, the difficulty 
experienced in depositing upon iron and steel has been the want of 
adhesion ; but by this invention perfect adhesion is secured, together 
with any thickness of coating. The beauty of the brass deposit, 
aided by the fineness and high polish of the surface, presents a dose 
resemblance to gold. — Mechanica* Magazine, No. 1554. 



DETECTION OF IfiON 8HILLINGS AND SOVEREION8. 

Bt applying a small pocket ma^et to a counterfeit coin of the 
above lund, it is instantly attracted, and may thus be lifted up from 
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a table, whereas genuine coins are unaffdcted. A delìcately-suspended 
magnet needle is a stili more sensitive indicator. 



EXTRAORDINARY LENGTH OF WTKE PROM ONE PIECE OP METAL. 

A iiEMARKABLE Specimen of the ductility of copper has been 
manufactured at Mr. Walker's miUs, Fazeley-street, Birmingham. 
The metal referred to weighed about 123 Ibs., which was drawn out 
to a length of up^vards of four miles, to be laid down as a line of tele- 
graph without link or weld. 



WBOUGHT-mON BT A NEW FROCESS. 

An improvement in the Manufactnre of Wrought-iron has been 
claimed by Mr. James Benton, of Newark, New Jersey. It oonsists 
in the production of pure wrought-iron directly from the ore, with 
minerai coal ; thus cUspensing with the time and money-oonsuming 
process of reducing it first to pig-iron, and thence to wrought-iron by 
puddling, or with charooaL An Association called the American Iron 
Company has recently erected works in Newark, the right to the 
new process having been secured to them for New Jersey. The chief 
advantages claimed for the invention are, that the iron is produced 
for some 20 dols. per ton less than the puddled or charooal iron, and 
that it is wortii 10 dols. per ton more, on account of its superior 
quality ; that a greater quantity of the iron is extracted from a given 
amount of ore than by the old process ; and that it is the only process 
by which pure wrought-iron can be produced. It requires about two 
tons of ore and one ton and a-half of coal to produce one ton of the 
wrought-iron. Mr. Mushet, if we rightly recoUect, duggested this 
same process some years since. 

EMFLOTMENT OP IRON POR BUILDING FURP08E8. 

Mr. Charles Cowper, of Chancery-lane, has patented a peculiar 
method of Manufeicturing Iron for Building Purposes. His claims are 
for wrought-iron beams, with two or more hearing surfaces on their 
lower flanges, for floors, roofs, bridges, and other Uke structures ; the 
manufactiu^ of rolled wrought-iron joists of certain sectional forms 
for building purposes ; a mode of constructing hollow wrought-iron 
beams, breastsummers, door posts, and columns ; and the manufac- 
ture of rolled wrought-iron bs^, of certain sectional forms, for window 
frames and cases. 



CAST-IRON LIGHTHOUSE POR THE FALKLAND I8LANDS. 

Messrs. Giiissell bave completed this Light-house by order of the 
Admiralty Commissioners. The shell of tìie tower, constructed of 
1 in. concentric plates with 4 in. flanges drilled at 6 in. intervals to ad- 
mit 7-8th in. bolts, is in form a fìnistrum of a cone 47 ft. in height to 
the balcony floor, with a diameter at the base of 14 ft., at the top 
9 ft. Up the centre of the tower an iron oolumn is fixed to take the 
weight of the lightning apparatus — a, catoptric system of the second 
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class, the manufacture of Messrs. Wilkins, of Long Acre ; and oà 
this colmnn are cast pockets to receive the T iron joists, supportine 
the two wrought floors ; the third and topmost floor, secured by the 
sanie means, wìth the additional assistance of cast ornamentai 
brackets, being allowed to project some 3 ft. bejond the outer edge of 
the structure, wìth a 4 in. flange, forms a circular abacus 15 ft. in 
diameter as a capital to the tower, and on this rests the octagonal 
lantem, ventilation being by means of the vane. The total height of 
the erection is about 67 ft. The weight of tower and lantem is nearly 
60 tons. 

IBON BUILDINOS. 

Messbs. Bellhouse & Co. , of Manchester, bave received orders 
to prepare an Iron Custom-house and Public Store for Payta, in Perù, 
of very considerable magnitude. The custom-house wiU be 70 feet 
square withìn the walls, and bave baloonies and verandahs projecting 6 4 
feet frora each face of the building. The main portion of the structure 
wìU be of two lofty stories, and there will be a platform 22^ feet 
square above the roof, from which will rise a circular tower, witb a 
smaller tower above, surmounted by a cupola and flag-staff : the es- 
treme height from the ground to the top of the flag-staJS' will be above 
100 feet. The whole of the exterior will consist of cast-iron uprights 
and wrought-iron framing, with sheets of galvanized corrugated iron 
attached thereto by means of bolts and rivets. Each of the stories 
will bave a main centrai passage 13 feet wide, from which the various 
rooms and offices will be entered. The whole of the interior will be 
floored, lined, and ceiled with wood. The iron store or warehouse 
will be of a plainer design, consisting of a largo building under one 
roof; the extreme length being 120 feet, and the width 90 feet. The 
cast-iron uprights of l£ìs building will be of the form recently patented 
by Messrs. Bellhouse. These uprights are in section a hoUow column, 
having side wings cast thereon of such a form that the corrugated 
sheets will fit in a simple way to the ribs. The main entrance will be 
at one gable end, and will consist of an arched grated opening, with a 
gateway, through which a covered area for loadmg and unloaddng will 
be entered, 60 feet long and 30 feet wide. — ^Messrs. Bellhouse bave 
recently sent out to India the iron roof of a church, calculated to ob- 
viate the intense beat of tropical chmates. Wrought-iron principals. 
extend from wall to wall across the building. Bebated wooden boards 
1^ inch thick, are fastened upon them, and over these alayer of thick 
d^ hair felt is nailed, with a final extemal oovering of corrugated 
sheet-iron. — At New York a lodging-house is being prepared for the 
accommodation of 1000 persons. Its height will be eight stories, and 
the outside dimensions 200 feet square, having a courtyard in the 
centre. The exterior is being made of iron, and the inner walls and 
partitions of brick, and it wiU be thoroughly fire-proof in every part. 
The cost, including purchase of land, is expected to amount to 
400,000 dollars. —jBmWcr, No. 552. 

Messrs. Newton and Fuller, of Plough Bridge Works, Rotherhithe, 
bave designed an Iron Warehouse, 300 feet long by 130 feet wide. 
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which wìU he the lai^gest building of ita kind which has ever been 
exported. The roof and sides are to be formed of oorrugated iron ; 
sixty-four cast-iron columnB support the roof, ali of which are hollow ; 
the girders connecting the colomns are made so as to form a rain- 
water gutter, and at the sanie tìme to support the roof and main ties ; 
the light will be admitted through rough piate glass. The whole is 
designed with the greatest simpUcity, every pauii being a duplicate 
one of the other. Ali the parts of the building, even to the founda- 
tion stono, will be shipped from England. 



ZTNC HOUSES. 

Mr. MiddlbmàSS, of Edinburgh, has constructed several Houses 
of Zino, which are much more moderate in price than those of cast- 
iron, and are of much lighter freight ; are not so liable to rust or 
corrode ; and being non-combustible, are better adapted for emigrants 
than houses made of wood. One of Mr. Middlemass houses is thus de- 
scribed : — ^The house is formed of zinc plates, fixed on timber firames — 
each being three feet broad by eight feet in height. The dìfferent parts 
of the erection are connected in the interior by means of rods and 
screws ; and being placed on sleepers, it is fixed by bolts to the 
ground, and is amply secure. The interior is divided ìnto three 
compartments, consisting of a shop or store in front, with spaoe for a 
plate-glass window, and two rooms behind to serve as a dwelling- 
house. The front apartment for business is 15 feet by 10 feet 6 
inches ; and the rooms in the rear are each 10 feet 6 by 7 feet 6 
inches — ^both being ventilated, well lighted, and having an air of com- 
fort. The height to the eaves is about 8 feet, but to the apez of the 
roof 12 feet. The exterìor presents a smooth surfaoe of zinc ; but 
within, the framework admits of the walls and ceiling being easily 
lathed and plastered, lined with wood, or tastefuUy adomed with 
canvas and paper. The facility of construction is one of the chief 
characteristics of the invention. The whole does not exceed two 
tons in weight, and is easily packed in two boxes, the wood of which, 
being grooved, forms the flooring of the portable premises when 
they are set up in the colony. 



huntkr's patent anchor. 



In Mr. Hunter's Anchor the form of the pabn is something like an 
inverted plough, the concavity being in front ; so that when the ship 
draws upon the anchor, it is more inclined to penetrate deeper, tìian 
to be drawn tiirough the ground parallel to the surface. But the chief 
feature is the stock. Until recently, the stock has only answered 
the purpose of '' canting," or placing the anchor in a position for en- 
tering the ground. Now, as tue stock lies at rìght angles to the line 
of traction, it seems evident that it might be adapted to the purpose 
of holding ; but the great difficulty, we understajid, in effecting this 
objeet, arises fr^m the inability to construct anythmg at this part of 
the anchor that would not foul the cable, and, also, not bave the veiy 
great disadvantage of increasmg the weight. This the patentee ex- 
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pects to have acoomplished by making the stock of iron platea, hoUow, 
coDvex next the arma and concave on the other aide, so that it acta 
like a ahort arm, extending from one aide of the atock to the other ; 
and thua becommg a most efficìent and powerful auxìliary to the arm, 
and adapting the anchor for either hard or aofb ground. 

FIBB-PBOOF BUILDINGS. 

Mb. J. Babbbtt has read to the Inatitution of Civil Engìneera a 
paper on the '^ Construction of Fire-proof Buildinga." The author 
first introduced some remarks on the use of timber for building pur- 
poses, referring to ita injurious effects in weakening the walls of build- 
ings, its oombustibility, and its liabilìty to dry-rot and the ravages of 
insects ; — the great Iosa of life and the vast deatruction of property 
reaulting from ita too common uae in buildinga rendering eaaential 
acme atrong measure, by which the public safety would be insured. 
The iron-girder and brick-arch ayatem of construction waa then re- 
ferred to ; and the evils which might result from the adoption of 
that prìnciple were exemplified by reference to the fall of the cotton* 
mill at Oldham, in 1845, — where the latei'al thrust of one of the arches 
having fractured a caat-iron beam, had cauaed the audden deatruction 
of the entire building. The author contended that a system liable to 
produce such calamitous results could not be regarded with that degree 
of confidence which ahould be felt where many livea and much pro- 
perty were at atake. The paper then proceeded to deacribe the sys- 
tem of fire-proof construction which had been to some considerable 
extent adopted as a substitute for the usuai methods of building, and 
as a remedy for the defects complained of. The chief objects to be 
accomplished were described to be — making each floor of tìie building 
fire-proof, so as to prevent the commimication of fire from story to 
story, avoiding ali lateral thrust or weakening effect upon the walls, 
securing the building from the attacks of diy-rot, giving increased 
durability to the structure, and rendering it at the same time prac- 
tically soimd-proof ; combining these advantages at the same time 
with simplicity and economy of • construction. In accomplishing 
these objects, joists of wrought or roUed iron of an improved form, 
combining lightness with great strength and economy, were used ; 
and by the employment of layei-s of incombustible materials, chiefly 
concrete, supported by and Consolidated with the joists, a strong and 
solid fire-proof foundation w^as obtained, upon which any descrìption 
of finished surface adapted for a floor or roof might be laid. The 
variouB parta of the atructure having been minutely deacrìbed, it 
waa atateid, that in point of atreng^ the floora even of an ordinaiy 
dweUing-house constructed on this principio would, if crowded to the 
utmost possible extent, be loaded with only one-fifth of their breaking 
weight. The fullest details were given of the actual aa well aa the 
relative cost compared with other floors under aU circumstanoes ; 
and it appeared, from a detailed comparative statement of the coat of 
difiPerent floora for domeatic buildinga, given in an appendix to the 
paper, that aubatantìal andwell-conatructed timber floors were actuaUy 
more costly than the fire-proof floors finished with a surface of cement 
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— and that the fire-proof foimdafcion finished wìth the ordinaiy boarded 
Biirface was, on the average, very little more expensive than ordlnary 
timber floors. — Institution of Civil Engmeera. 



GLABS AND IBON PAVEMENT. 

Mb. Hyatt, of New York, has invented a Pavement of Glass and 
Iron, by which underground apartments are made as pleasant as those 
above. The illummatmg portion of the pavement is made up of 
sections, each section being a ca8t-hx)n grating, aU the interstices of 
each grating being fìtted with glasaes to correspond. Every glass 
might be destroyed, and a safe footpath remain ; and every glass 
might be destroyed, and burglary be stili prevented. 

IBON PAVEMENT IN AMEBICA. 

Ibon pavement laid down in the streets of Boston has, it is said, 
been eminently successful. After seven months' wear, and the frosts 
of winter, the Street is said to present as smooth a surface [rather 
too smoolìì, may it not be ?] as when the pavement was first laid, and 
the sensation of riding upon it is like tlubt of passing over a bridge. 
This pavement, which is said to bave been invented by Mr. W. D. 
Terry, is descrìbed as consisting of cylindrical boxes of cast-iron, 
about a foot in diameter, divided into compartments so smaU as 
not to admit the hoof of a borse. These cells are fìlled with 
gravel, or any suitable substance, and the upper surface so grooved 
as to prevent the possibility of a borse slippìng upon it. The boxes 
are firmly bound together by fianges and commissures, yet the pave- 
ment, it is added, can be easily taken up in case of necessity. — 
Builder, No. 556. 

IMPBOVEMENTS IN THE PBESEBVATION OF WOODS AND METALS 

FBOM DECAT. 

The composition specified in Machabee's patent is formed by melt- 
ìng together three l-5th parts of vegetable tar, one part of minerai 
tar, one-sixth part of resin turpentine of Pinus Larix, one-third part 
of wax, one-sixth part of white grease, with or without the addition 
of one-third part of Roman cement, and a similar quantity of hydraulic 
lime in fine and sifted powder. The minerai ingredients are added to 
the others when in a boiling state, but are only required in those cases 
in which the material to be coated with the composition of mastic is 
to be exposed to the action of beat. The composition is applicable to 
wood, metal, brickwork, &c., the surfaoes of which must be weU 
cleaned prior to its application, which may be effected by means of a 
brush, whilst in a heated state, and any number of ooats may be em- 
ployed. When the composition is used for covering the inner sur- 
faces of walls, a coating of plaister is applied over the mastic. — Phar- 
maceittijal Journal. 

PBESEBVATION OF TIMBEB. 

Mb. H. Eotteb Bubt, CE., has read to the Institution of Oivil 
Engineers a paper on the " Nature and Properties of Timber, with 
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notices of the several methods now in use for its preservation from 
decay." The aiithor first ezamined the different species of home 
and foreign-grown timber, their various properties^ uses, tendencies 
to decay, under certain circumstances ; the most apparent causes of 
dry-rot, the formation of fungi, the action of wet and of heat ; 
noticing the extraordinary duration of specimens of timber found 
in Egypt, in the ruins of Nineveh, and in the more recent monastic 
and castellated edifices of this country. 

The Chemical constitution of wood was examined in order to trace 
the origin of decay, and to lead to the consideration of the most 
efficient means of arresting it. The necessity for some efiScacious 
and yet moderately cheap system of preserving timber, was insisted 
on, from the great demand for railway and other engineering works, 
not only in Europe, but even in the East Indies ; where it was 
remarkable, that the wood which would resist the climate and the 
ravages of the white ant, was only to be found at such distances 
inland, that the expense of carrìage, in a country devoid of good 
means of commimication, rendered it more economical to buy fir 
timber in the north of Europe, convert it to the required dimensions, 
saturate it with creosote in England, and convey it by sea to 
India, for the use of the railway now in course of construction in 
that country. 

The earliest record of preserving animai and vegetable substances 
was traced back to the Egyptians, whose mummies were embalmed 
by being boiled in pitch, found floating in the lakes ; the linen and 
the timber so preserved gave the first idea for adapting the process 
to the wants of the pres^it perìod, and several of the patents 
granted were enimierated and commented on ; the greatest space 
being devoted to those of Kyan, for chloride of mercury ; Bumett^ 
for chloride of zinc ; Margary, for acetato or sulphate of copper ; 
Payne, for the use of two solutions in succession, mutually decom- 
posing each other, and forming an insoluble substance in the pores 
of the wood ; and Bethell, for creosote, or oil of coal-tar ; — which last 
had, by its extensive employment in harbour, railway, and other 
engineering works, proved, that when properly executed, the Preser- 
vation of Sie Timber from decay and from the ravages of insects 
might be considered complete. 

The paper was illustrated by a series of models and drawings, 
showing the various apparatus for the several processes, enlarged 
diagrams of microscopie views of sections of several kinds of timber, 
bolL in the natiural state and after being creosoted ; experìments on 
the degrees of saturation by the process, and on the transverse 
strength of the timber ; with the results of the improvements intro- 
duced into the system by the author. 

In the dìscussion on this paper, the theory of the various pro- 
cesses was carefuUy described ; liie action of the solutions in water 
of metallic salts, such as chloride of mercury (Kyan's), chloride 
of zinc (Bumett's), or sulphate of copper (Margary's), was, if the 
mixture was sufficiently strong, to coagulate the albumen in the sap ; 
but the fibre was leffc unprote(Sed ; and it being a property of albumen 
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to render innocuouB the corrosive sublimate oombiued with it, the 
marine worm, or the white ant, would inmiediately attack wood so 
prepared. 

Creosoto had the same effect of coagulating the albumen, whiist it 
gave a waterproof covering to the fibres, prevented the absorption of 
water, and was so obnoxious to animai life, that, hitherto, no instanoe 
had been adduoed of well creosoted timber having been either 
touched by decay, dry-rot, or the marine worm ; and the trials made 
in India showed that it was equally objectionable to the white ant. 

The chemical products of the distillation of coal tar were described, 
and it was shown that the naphthaline was essential as an anti« 
septic ; that the process should be carried on with heated creosoto, in 
order that this product should not crystallize in the capillary tubes of 
the wood ; and that it would be advantageous to desiccate Ùie timber 
before it was submitted to the process. For this purpose, it was 
proposed to dry the wood by smoking it in an oven, whenoe it should 
be conveyed, on the same trudu, into the cylinders, exhausted to the 
extent of 26 or 27 inches of mercury, and then saturated with heated 
creosoto, under a pressure of 120 Ibs. to 150 Ibs. per squiure inch. 
Wood thus saturated to the extent of 7 Ibs. or 10 Ibs. per cube foot, 
might be presumed to be indestructible, as when, even by a less 
perfect process, such an extent of saturation had been attained, no 
authentic instaiice of decay, or injury from worm, had over been 
adduoed ; nimierous specimens of wood so prepared, that had been 
underground and in the sea, for from twelve to twenty years, wero 
exhibited, and ali were perfectly sound. 

The albumum or sapwood absorbed the creosoto more readily than 
the heart of the timber, which oould, however, be penetrated by the 
solution of chloride of zinc (Bumett's process), of which it was 
stated, that careful analysis demonstrated its intimate combination 
with the timber ; it was therefore suggested, that in cases where the 
complete preservation of the timber was of vital importuioe, and 
expense was not a consideration, the wood should be first subjected 
to Bumett's process and then be creosoted, by which combìned means 
it would become indestructible. 

It was shown, that dry wood only should be subjected to creosot- 
ing ; by that process sapwood, otherwise almost useless, could be 
rendered very serviceable ; and tìiat for piles for marine work, whole 
round timber should be used, because the outer portion, or the 
albumum, was so much more readily saturated with the oil ; and this 
prevented the worms from making an inroad into the heart. 

Timber should not be kept floating in ponds, as in London, but it 
should be stacked in the dodu, as in Liverpool and Gloucester ; 
when the tubes were filled with moisture no oU oould be foroed into 
them, even by the heaviest pressure. 

By retums from the Leith Harbour works, it was shown, that the 
average quantity of creosoto absorbed by the timber was 57} gallona 
per IcmmI, or 577 Ibs. weight, foroed into 50 cubie feet of wood. 

Piles, li inches square, of unprepared timber, at Lowestoft 
harbour, were shown to bave been eaten away to i inches square. 
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in four years, whìlst creosoted piles, of the same dimensiona^ drìyen 
alongside them, were perfectly nntoucbed ; specimens of both were 
exhibited. 

Some specimens were shown of curious coke, produoed from the 
pitchy residue of the distillation of creosoto ; it was quite free from 
snlphur and earthy particles, and was foimd to be very valnable for 
smelting iron, for which purpose it was begìnning to be largely used 
near Birmingham. 

It appeared to be admitted that ali the varìous processes somewhat 
reduced the transverse strength of the timber when dry; and the 
metallic salta affected the iron bolta, or faateninga. 

The naturai juicea of some woods did liiis ; and a bolt waa ex- 
hibited which had imited beams of elm and pitch pine, and waa cor- 
roded entirely away at the junction. 

It was shown, that on some railways in the north, unprepared' 
yellow pine had been down, as longitudiiml sleepers, for sixteen years, 
and was stili perfectly free from decay, although its naturai term had 
expired by being crushed under the loads constantly travelling over 
it. The effect of ''greenheart" timber in resisting the atta^s of 
worma, was particularly noticed, and it waa admitted, that but for 
its great coat it would be extenaively used. 

Experimenta were mentioned, that were made at the Boyal Pier, 
Southampton, on timber prepared by varioua procesaes ; and the 
result was, that the creosoted wood alone resisted the attack of the 
** Terebrans," with which that water was peculiarly infested. 

The dìscussion was renewed by the exhibition of specimens of 
timber, rendered uninflammable by Sir W. Bumett's process (chloride 
of zìnc). It waa atated that in the moat intenae fire, timber, or even 
linen, ao prepared, could only be charred, and would never burat into 
flame. 

The Preaident exhibited, from Southampton, portiona of ' unpre- 
pared, and of creoaoted, timber, which hsid been attached to the 
worm-eaten piles of Southampton Hoyal Pier, in February, 1848, 
below the level of high water of spring tides. The specimens 
showed, that whilst the unprepared and the '' Payneized" timber waa 
entirely converted, by the worm, into a mass of diaintegrated fibre, 
the creosoted timber had not been touched by thoae insecto. 

NEW LOCKS. 

At the meeting of the Society of Arte, on Aprii 20, aeveral Com- 
munications were read in competition for one of the Society'a pre- 
miuma — No. 83. " For the invention of a good and cheap Lock, 
combìning atrength and great aecurity from fraudulent attempts ; 
cheapneBS, fre«4oTn from diaarrangement by dirt, and requiring only a 
amali ke/. 

The firat waa oi* Mr. E. B. Deniaon*a New Lock," by S. Mor- 
dan and Co. 

Mr. E. B. Deniaon explained the conatruction of thia Lock, of 
which two apecimens had been aent to the Society for exhibition by 
Messra. S. Mordan and Co., the makera. One of theae specimens 
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was a Isrge lock for iron safes, and the other a drawer-lock of tbe 
usuai size. The foUowing is the descrìption whìch had been sent in 
by Messrs. Mordan : — 

This Lock is submitted to the Society as oomplying with the reqiii- 
sition in their premium list of this year. It wiU he evident from in- 
spection that both the tumblers and the " stump " of the bolt bave 
greater strength and means of resistance to force, than in other locks 
of the same size ; while the key of this lock, which is suitable for 
safes of the largest size, and capable of shooting any number of bolts, 
only weighs one-third of an ounce. 

Iliis smallness of the key in proportion to the size of the lock is 
not obtained, as in some other safe-locks, by diminishing the size and 
strength of tìie tumblers, but by giving the key nothing to do except 
raising the tumblers, without the resistance of any springs. The bolt 
is shot by the handle, and the lock is thereby also completely locked 
without using the key at ali, and the key is only required to raise the 
tumblers again to such a position that the handle can open the lock ; 
whereas in the class of safe-locks above referred to, the ultimate security 
is only that due to the strength and security of a smaU lock which is 
locked into the main bolt by a key made after it is shot by the handle. 
This mode of locking a door without using a key may be a great con- 
venience to those who are obHged to leave their places of business 
before the timo of locking up, and who are unwilling to leave their 
keys with clerks, whom they might readily trust to lock up the books 
and other things by merely tuming a handle ; it also removes ali 
temptation to leave the key in the lock, which sometimes exposes it 
to the risk of being stolen, or havìng an impression taketn. At the 
same time it is free from t^e objections which apply to spring or self- 
shutting locks, though it possesses ali their advantages. 

The makers believe that this lock is quite as secure from pickingas 
the famous American lock, which is much more complicated and ex- 
pensive, and requires a very large key. The mode of picking which 
was described in the Encylopcedia BrUawaica some years ago, but has 
lately acquired more celebrity from the performances of Mr. Hobbs, is 
bere prevented, by rendering it impossible to feel or produce any pres- 
sure of the bolt on the timiblers, so long as the key, or any aùier in- 
strument, is in the keyhole. For when the key is pushed into the 
lock against the curtain, which is held up by a spring behind it, a 
square plug at the back of the curtain descends into a notch in the 
bolt, and so prevents it from being moved at ali ; and it is so con- 
structed that when the curtain-plug is in this notch, the stump does 
not quite reach the ends of the tumblers, and therefore, although it is 
perfectly easy to raise the tumblers by any key or pioker, their hear- 
ing against the stump cannot be felt ; and, on the other band, if the 
bolt be drawn back by the handle so as to bring the stump against 
the tumblers, then the curtain-plug cannot be pushed into the notch 
in the bolt, and the keyhole remains closed against the introduction 
of any instrument. 

It has been stated that mosttumbler locks, with keyholes of the or- 
dinary size, can also be opened, by observìng and measuring through the 

a 
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keyhole the distance from thedrìll-pin, or centreof the keyhole, atwhich 
the key begìns to leave a mark on the tumblers. This ifi prevented here 
by the sms^ess and depth of the keyhole, both of whìch render it 
ìmpossible to get a sìght of the tumblers at the point where the key first 
touches them. In this way, therefore, the smallness of the key adds to 
the security of the look, besides the more obvìous advantage of conve- 
nience of carrying in the pocket, without the temptation to leave it 
out on account of its bulk ; and it also renders it impossìble to intro- 
duce any instrument of sufficient strength to force open by sheer 
violence a lock of this strength and constructìon. By way of security 
against drìlling a false keyhole iiito the lock, there may of course be 
a thick case-hàjrdened or chilled cast-iron piate between the lock and 
the lTX)nt of the door ; and it will be observed that nothing would be 
gained by drìlling into the curtain, as you would only in time come 
out through the square plug into the inside of the door, and not into 
the inside of the lock. 

As a proof of the indifference of the lock to dirt, as well as its 
simpHcity, the work was left as rough as possible. The tumblers are 
merely short lengths of hoop-iron, and both the tumblers and the 
friction-plates between them were left as they came from the roller. 
In fact, instead of friction being, as in other timibleì: locks, a thing 
to be coimteracted as &r as possible, the friction in this lock was an 
adyantage, as it helped to keep the tumblers steady, in whateverposi- 
tion they might be required to assume, either by the key or the 
handle ; and for this purpose one or more of the separating plates ìa 
also bent a little, so as to make them always act as friction-springs on 
the tumblers. In timibler locks of the usuai construction, if a drop 
of thick oil, or any other substance, got between any tumbler and the 
adjacent tumbler, or piate, it might easily overcome the power of the 
spring to depress the tumblers, and the lock then came to a '' dead 
lock," as there were no means of introducing a substitute for the power 
of the sprìng, so as to bring down the sticHng tumbler. If a spring 
got broken, which occasionally happened where they were aUowed to 
get rusty, the same result took place ; whereas, in this lock, there 
were no tumbler springs, and there was always the power of the 
handle to bring down the tumblers. It might be observed, also, that 
the curtain having no opening at ali in it, kept the keyhole closed 
against dirt, and the corroding efiects of a diunp or smoky atmo- 
sphere. 

The second paper was on "Mr. Andrews's Snail-Wheel Lock," 
also by Mordan and Co. 

This communication was also accompanied by a specimen, which, it 
was considered, satisfìed ali the prescrìbed conditions, excepting as re- 
gards the smaJlness of the key, which was of the usuai size. The 
makers were of opinion that it was impracticable to make a very 
Bmall key to a good and secure lock, imless a doublé action were in- 
troduced ; for in ali single action locks the key must be soHd and 
fitrong enough to raise the tumblers. and shoot the bolt ; on the other 
band, a double-actioii lock was incompatible with simplicity and 
cheapnesfl. The great recommendations of this lock were its great 
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secnrity from picking ; ita sìmplìcìty and consequent cheapness ; ita 
great orìgìnality ; its unusual strength and durabìlity ; ìts non- 
lìabilìty to get out of order, from diri or any other cause ; tbe impos- 
sibilìty of making observations or measurements througb the keyhole, 
with a view to making a duplicate key ; its easy adaptation to any 
purpose for which locks were required. 

As regarded its security, tbe tumblers were circular, revolving on 
a pivot, instead of being oblong, which was the usuai form ; conse- 
quently, it was impossible to feel the pressure of the bolt upon them^ 
as in nearly ali existing tumbler locks. The oblong tumblers could 
only bave a Hmited action in a small segment of a drcle, and were 
therefore susceptible of a comparatively small nimiber of changes, 
whereas the cbanges produced by the revolution of drcular tumblers 
were almost innumerable. From the extremely novel construction 
and arrangement of this lock, it was self-evident that no sight of the 
tumblers could be obtained which would in any way assist an expert 
thief to make an instrument to open it. Its simplicity and conse- 
quent cheapness were due to the absence of ali springs in connexion 
with the tumblers ; to the originai form of the tumblers, which 
enabled them to be stamped out at the press from thin sheet iron ; to 
the simple and direct action of the tumblers on the bolt ; and gene- 
rally to its being quite imnecessary to highly finish any of the 
parts, and the great ease with which tne whole was adjusted. Another 
recommendation was, that if the key should be lost, the lock could 
be altered in a few minutes (at little or no expense), by simply chang- 
ing the relative position of one or more of the circular tumblers. 

Mr. Hobbs said he saw nothing in Mr. Denison's invention which 
was not common to many other locks. The pian of tumìng the lock 
by means of the handle was common. Small keys for strong locks were 
aìj90 common ; and in the French department of the Great Exhibition, 
there was a lock exhibited in which six largo bolts were shot with a 
key no larger than a watch-key ; but he thought the smaller the key 
the greater was the chance of imitating it. 

Mr. Hobbs also made other objections, which were replied to by Mr. 
Denison. 

Upon the decision of the Society, which awarded their medal, and 

a premium of £10, for a lock that answered ali the requisitions, Mr. 

Hobbs States : — 

" Od, caUin^ at the Societj's rooms to inspect this piece of mechanism, I was 
snrprised to discover thst it was constructed on precisery^ the same princìple as the 
' Yale Look,' described in a paper read before the Society in Januarj, 1862, and 
of tibe same construction as loclcs manufactured and sold by Mr. Cotterell, of Bir- 
mingham; in short, that it had no claim whatever to be re^rded as a new inven- 
tion dy the Committee of the Society, however honestly it mieht have been sub- 
mittea as one by the maker. The want of originalil^ in the lock, guppoting ihat it 
answered ali the condUions named in the circmar, might have been passed over aa 
a venial offence. This, unhappily, was not the case. That the essential requisite 
of security — ' great security,' as it is expressed in the circular — did not belong 
to it, was proved by a very simple experiment. To be brief, Ipicked thùprize lock, 
in the presetice qf partiee connected «Uh the Society, in the ehort gpace qf tìtree 
mùmte» i ** 

a 2 
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ohubb's IMPROVBD LOCE. 

Mebsbs. Chubb, of St. Paul's Churchyard, and Mr. John Goater, 
lock maker, bave patented certain improvements in locks and latches. 

The first of these improvements consista in forming the sliding-bolt 
of a lock in two parts, the one hinged to or moving on the other, a 
spring being applied between the parts of the bolt with a tendency to 
keep them correctly together. Tlie key only acts on the movable 
part of the bolt, and any pressure put on the bolt for the purpose of 
acting on the tumblers separately will be ìnterfered with by the 
movable part, which rises so as to press against the stump. The 
tumblers are provided with inclined projections, which, acting against 
a stud on the movable part of the bolt, cause it to rise when the 
bolt is shot ; and any applied pressure tending to force the bolt back 
is resisted' by the stump till ali the tumblers are lifted to their cor- 
rect positions by a true key. The lock is provided with a screen to 
the keyhole and detectors to the tumblers. 

Another improvement is, that on the screen is affixed a false bit, 
which acts on the tumblers when the screen is tumed, but not cor- 
rectly, unless it is tumed by the proper key. This part of the inven- 
tÌ4>n is more particularly applicable to latches or locks with lifì^ing 
bolts. 

JBNNINGS'S NEW LOCK. 

Mr. Lewis Jbnnings, of Fludyer-street, Westminster, has patented 
an improved construction of Lock. 

This lock is composed of a series of permutation plates, pierced 
with a centrai hole for the key, and arranged within a rotary cylinder 
or casing, fiimished with a projection to receive the action of tìie key, 
and with recesses in the outer periphery to receive tumblers when sdì 
the plates bave been brought to the proper point. The key is formed 
of a similar number of plates, each with a recess of a different length 
to act in succession on the permutation plates, and bring them round 
to receive the tumblers, which are worked by one of the plates made 
cam-formed for the purpose. The case containing the permutation 
plates and tumblers is surrounded by a permanent flange or case re- 
cessed to receive the tumblers when held out by the plates, so as to 
prevent the rotary cylinder tiuning when locked. This cylinder 
has combined with it an eccentric fitted to a yoke in the bolt, for the 
purpose of throwing the bolt ; the eccentric being at the dead point 
when the bolt is thrown, so that any pressure applied to the bolt to 
force it in, wOl bave no tendency to tum the eccentric. 



parnell's "mastbr-kby detachment." 
This instrument is an important supplementary adaptation to the 
"Defiance Lock," invented by Mr. Pamell, of Little Queen-street, 
Holbom, by means of which a great ulterior purpose is accomplished 
in that highly ingenious contrivance. There are three principal 
points in tihe "defiance lock" which deserve notice — ^the expandmg 
bit of the key, the revolving curtain or cap, and the serrated notchea 
in the " stump" and in the leverà. First, with regard to the key. 
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Wlien thifl has moved througli a given portion of its revolution^ — 
about a quadrante — it comes in contact with a "detector," or ob- 
Btacle, which would airest the farther progress of a false key. The 
true key passes the point by means of its expandìng bit, which is a 
piece of hard steel, sliding outwards upon the ordinary bit. At this 
criticai point of the course of the key, a steel cam-plate, or eccentric, 
at the base of the pin, comes into play. By the revolution of the 
key against this piate, the movable part of the bit is thrust out- 
wards, and presses against the detector, enabling the key to pass the 
point, raise the levers, and shoot the bolt. In retuming, the ex- 
pandhig bit is brought back by another arrangement equally simple. 
The revolving curtain is made of hardened brass. It revolves about 
the pin as a centro ; and, therefore, with the key, and its upper piate, 
is in accurate contact with the interior surface of the lock-plate. An 
aperture is provided for the key in this piate, and the cap extends 
around the side of this aperture downwards through the whole depth 
of the look, forming a small chamber, within which the bit fits accu- 
rately ; so much so, that the finest point cannot find access to the 
Works. As the key moves, it carries the curtain with it, the soHd 
part of which closes over the keyhole. With a false key, which a 
Durglar would have infinite difiiculty in admitting into the curtain, 
the curtain might be brought up to the detector, and there the at- 
tempt would fail. The notches in the stump and in the levers take 
the strain off the levers, supposing an attempt could be made to force 
them by any extraordinary means, though these seem utterly ex- 
cluded. There are other points worthy of notice in Pamell's look ; 
but we have stated enough to render the description of the master-key 
detachment comprehensible. 

The intention of this contrivance is to enable the possessor of the 
master-key not only to open any number of locks of the same suit, 
where a variation of keys may be necessary, but also to throw them 
ali " out" at pleasure ; so that none of the ordinary keys can be of 
the slightest use until the master-key, by its insertion in the lock, 
puts it into working order for them agaìn. In fact, it locks the look 
even against the ordinary key, and acts as effectually as if that key 
had never been in the look at ali, thereby rendermg it for the time 
useless. The mode by which this is effected is as follows : — ^At the 
end of the levers is a strong spring, having a bevelled angular catch 
on the upper end, with a small stud, about a quarter of an inch in dia- 
meter, projecting to the outside of one or both sides of a door, if 
desirable. On this catch one or more levers are made to fix, quite 
independently of the working levers of the look itself. 

In a bank, prison, or other large establishment, where a number 
of keys are in use by various persons up to a certain hour, it often 
becomes desirable that the operation of these keys should cease. The 
only thing required for that purpose is, that the possessor of the 
master-key should push the stud on the outside of the door about the 
sizteenth of an inch on one side ; by which means the extra lever or 
levers, which had hitherto rested on the sprmg catch, are instantly 
liberated^ and falling downwards, take possession of the bolt. When 
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it 18 reqttìred to put the bolts '' in" again, it is only neoessary to in- 
Bert the master-key, tum it round about one-thìrd of the unlocking 
movementy when the extra leverà are lìfted on the sprìng catch, where 
they remain as before, until it is wanted to detach them agaìn. — 
Mechomics* Magazine, No. 1541. 

ELEOTRO-MAGNETIO LOOKS. 

Mb. F. WiSHAWhas patentedthe application of Electro-magnetism 
to LockB ; whereby, either in addition to the ward system, or inde- 
pendently of it, ali the immense force of magnetic sìdhesipn may be 
brought to bear upon bolts and bars, so as to defy the mere mechanical 
efforts of lock-pickers. The principio is so obvious that we need not 
enter into details which can be so much varied : it is the application 
of electro-magnetic apparatus in general to locks, bolts, or bars, if we 
understand aright, which Mr. Wishaw has patented, not any peculiar 
form of look. In ali cases where the principio is to be applied from 
within, as when indwellers secure the doors and Windows of a house, 
the advantage to be thus derived from electro-magnetic fastenings is 
evident ; but where they are applied from without, so far as we can 
see, there must be dependence either on concealment of the hey, if 
we may so cali it, to the apparatus itself, or on the use of wai^ed 
locks, in aid of which only the apparatus could then be used. Thus, 
a bank-safe might be fastened by electro-magnetism, but then the 
wires must be conducted through some secure course to the spot from 
which the safe is to be either fastened or unfastened. Mere conceal- 
ment of this spot could scarcely be trusted to ; and if warded locks 
are to be ultimately trusled, might they not, in many cases, just as 
well be prìmarìly trusted ? Where a manager lived in a room or 
house adjoining, however, the case might be different. 

EXTBAOBDINABT OLOOK. 

Mb. Collinos, of Thombury, Gloucestershire, has constructed an 
Eight-day Clock, with dead-beat escapement maintaining power ; it 
chimes the quarters, plays sixteen tunes, plays three tunes in twelve 
hours, or will play at any tìme required. The hands go round as 
follows : — One, once a minute ; one, once an hour ; one, once a week ; 
one, once a month ; one, once a year : it shows the moon's age, the 
timo of rising and setting of the sun, the time of high and low water, 
half-ebb, and half-flood ; and, by a beautiful contrivance, there is a 
part which represents the water, which rises and falls, lifting the 
ships at high-water-tide as it were in motion, and as it recedes leaves 
these little automaton ships dry on the sands ; it shows the hour of 
the day, day of the week, day of the month, month of the year ; in 
the day of the month there is a provision made for the long and short 
months. It shows the twelve signs of the zodiac ; it strikes or not, 
chimes or not, as you wish it ; it has the equation table, showing the 
difference of clock and sim every day in the year. 



BEOISTEBINO APPA.BATU8 FOB PUBLIO CABBIAGES. 

Mb. W. Newton, of Ghanceiy-lane, has patented oertain improve- 
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mente in madiinery or apparatus appHoable to Public CarrìageB, for 
aBcertaiilìng and regÌBtenng the number of paBsengers who bave tra- 
velled tberein during a given perìod, and the distauce each pasaenger 
has travelled. In this improved registerìng apparatus the mdications 
both as to number of passengers and distance travelled are produoed 
by means of a pencil or marker for each seat in the conveyance, act- 
ìng agaìnst the surface of a strip of paper, which is moved along by 
means of clock-work. The pencils are actuated by means of levers 
and connecting.rods, which receive motion firom the seats, and the 
character of the Hnes marked on the paper shows whether the seats 
bave been occupied or otherwise during a given period, the clock- 
work being, of course, arranged so as to move the paper forward at a 
stated rate of progression. Buring the time the seats are unoccupied, 
a wavy or zigzag line will be drawn by each pencil ; but when the 
seats are depressed by passengers sittìng down, a vertical stroke will 
be produced, and during the time of their oocupation, a horìzontal 
line ; the zigzag being again retumed to when the seats are quilted. 

BCHLESnfGEB'S PATBNT NEEDLE-OUN. 

The arrangements descrìbedby M. Schlesinger in bis specification, 
oonstitute a considerable improvement on the Needle-Gun, or ordinary 
Z'^tndnddelgewehr of the Pnissian servioe ; and may be said to give 
full effect to the highly ingenious principio of that weapon, removing 
several of the inconvenienoes incidental to it in practice, and for milì- 
tary purposes rendering it wonderfully eflfective. In the ordinary 
neèdle-gun, the explosion of the charge is eifected by darting a needle 
into a percussion oomposition plaoed in a wooden bottom, or spiegel, 
within the cartridge, which also oontains the gunpowder and tìie shot. 
The mechanical contrìvances, however, by wUch this is effected, bave 
hitìierto involved several defects, which bave considerably diminished 
the many advantages which this description of fire-arms undoubtedly 
possesses over the ordinary percussion-lock. In actual service, it 
will be found that the soldier has a great number of subordinate opera* 
tions to perform, in the execution of which more or less time is con- 
Btuned ; and in tiie hurry and excitement of a sharp action, it is more 
than probable that some of these would be performed in the wrong 
order, and then it would be necessary to go over the same ground 
agaiu. First, the soldier must raise the breech-handle, bring it to 
the left of tìie guider, and open the chamber. Then, by means of 
a catch on the second tube, he must draw the needle back. Next he 
must deposit the cartridge in the chamber. Then he forces the 
sliding-tube up to the bevelled end of the barrel, and holds it tb^re 
firmly and air-tight, by pressing the handle to the right agaìnst a 
slightly inclined face on the right-hand side of the outer guide. In 
this state of the process of fìring, the needle is held short of the 
priming by a second catch of the spring on the second tube ; and the 
soldier now forces the point of the needle into the charge, and brings 
the piece to the full cock. Lastly, he puUs the trigger and discharges 
the piece ; the consequences of tlids laust movement being the with- 
draWal of the bolt, the release of the spirai spring, and the instant 
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entry of the needle into the priming composition. Thus, the soldi^, 
at every discharge of his gun, has no inconsìderable amount of atten- 
tion to bestow upon the several parta of ita mechanism ; and whatever 
practice may do in rendering him familiar with it, and giving him a 
complete r^idiness of manipulation, it is undoubtedly desirable that 
it shonld be so far simplìfied that some of these subsìdiary operations 
might be altogether dispensed with. 

Thìs great object has been at once effectively and elegantly aooom- 
plìshed in M. Schlesinger's invention ; and his form of the needle- 
gun exhibits a degree of convenienoe and practìcal advantage in rapid 
firìng, far exceeding, we should say, anything that the promoters of 
the needle principio could bave supposed it susceptible of. In his 
arrangement, the act of drawing back the tube which forms the 
breech, brings the needle back, and so cocks the gun ; so that ali that 
the soldier has to do, is to open the breech in this manner, put in the 
cartridge, force it forward by means of the handle, which is then 
tumed down in the usuai manner, and then pulì the trigger. In 
point of efficiency, this arrangement may be judged of from the fact, 
that the piece may be discharged twenty-five times in a minute — of 
course without talmig aim. Hiis certainly combines the advantage 
of the breech-loading principle with that of dispensing with the act 
of priming, in the most admirable and effective manner. For the 
details of this new gun, with engravings, see Mechamictt Magazme, 
No. 1639. 

pobteb's patent bbvolvino bifle. 
This valuable ùnprovement in repeating fire-arms may be dis- 
cluffged nine times without intermission, and loaded nearly as fast as 
charges can be poured from a powder-flask. Its construction and 
operation are also beautifully simple, and exceedingly soHd and effec» 
tive. A solid wheel or cylinder, three to three and a quarter inches 
in diameter, and three-fourths of an inch thick, is fitteci vertically in 
the breech, projecting equally above and below, revolving on joumals, 
and presenting its face closely to the end of the barrel, which fits it 
nicely, and is thereby closed. The face of the cylinder is perforated 
with nine chambers an inch deep, each corresponding to the bore of 
the barrel, and each in tum brought into position by the revolution 
of the cylinder, so as to match the banel and form a part of it. 
These, of course, may ali be charged at once. The cylmder resta 
firmly on its joumals, against the action of the discharge, and is also 
Bupported at its circumference by the iron portion of the breech in 
which it revolves. Each chamber has a touch-hole communicating 
wilh the centre of the charge and opening on the right side of the 
cylinder, cóvered when in position by the end of the cap, which is 
struck intemally and horizontally by a nipple-shaped hammer. The 
look, a very simple piece of mechanism, is fixed at one end to the 
barrel by a hinge, closing and clasped upon the side of the cylinder, 
when r^bdy for use, but otherwise opening, and allowing the cylind^ 
to be taken out and charged, or exchanged for another, at pleasure. 
To this is attached a cap-box^ aooonmi(^ting thirty caps, and pre- 
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sentìng one ai the touch-hole of each chamber as it oomes mio place. 
In the mìlitary gxin, however, tìie ordinary nipple receiving the cap 
is connected with each chamber. The laigger guard ìb also a lever, 
tuming the cylìnder precisely one step at each movement, and cocking 
the hammer at the same thne. Three fingerà of the right hand pass 
natorally through the loop in thìs guard, and by a slight motion 
downwatrd and back, the cylìnder is tumed the proper distance as 
often as the hand can move. This motion, and the pressure of the 
trigger altemately, are ali that is necessary to discharge the piece, 
wUch may easily be done nine times in as many seconds. The ball 
can be diìven through a four-inch plank at twenty-five yards. — New 
York Jowmal, 

oolt'b fibe-abmb. 
An examination of Colonel Colt's weapons will show that they 
pOBsess most of the chief requirements of perfect Fire-arms. They are 
easily loaded, and discharged with great rapidity. The ramrod enables 
the ball to be so.tightly fitted in the chamber, that there can be no 
loss of power by windage at the first moment of discharge, while the 
centrai fire and peculiar constniction of the nipple cause an instanta- 
neous ignìtion of the whole mass of powder, which materially adds to 
ìts effect. The principio of the best modem rifles is to avoid windage 
by some contrivance which makes the ball, dther before or at the 
moment of discharge, a tight fit, and in no weapon is this so easily 
and so perfectly accomplished as in that of Colt. The next thing is 
a complete and instantaneous ignition of the powder. Here again 
we givo the pahn to Colt. Wi& a proper chai^ the powder cannot 
be crushed, as the,lever ramrod only carries tìie ball to the right dis- 
tance in the reyolving chamber, and thus it is in the best condition 
to be acted upon by the \bi^ body of flame which ìb driven into it 
through the peculiar nipple, which is wide where the cap ìb put on, 
and has at its bottom a hole like that of the best kind of blow-pipe. 
Thè great practical question is durabilìty, and here the experience of 
American commanders places the matter beyond doubt. Commander 
Moore says : — ** I know some of these arms that have been in use 
for nine years, and are stili good." 



VOBTOIf'S PEBCUSSION OARTRIDOB FOR BLASTINO. 

Caftaik Nobton has practically demonstratedat Cork thepowerful 
effects of his Blasting Cartridge, tìie moÓAu (operandi being as fol- 
lo ws : — 

A triangle is made of three tali larch spars placed over the root to 
be blasted, a hole being bored by an anger an inch and a quarter in 
diameter into the most " gnarled and unwedgeable" part of the root ; 
about three indies deeper tìian the centre a plug of iron of the same 
diameter as the anger, and an inch and a half long, is then forced into 
the bottom of the hole, so as to prove a aolid foundation. The car- 
tridge, with a percussion-cap on each end, is then dropped in, and 
rests on the iron foundation ; a rammer of iron of nearly the same 
diameter as the auger, and about four inches longer than the depth 
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of the hole, so as to project about four ìnches, is then inserted, and 
may or may not rest on the head of tìie cartrìdge. A block of wood, 
about sixty pounds' weìght, suspended by a strong cord vertically over 
the projecting head of the rammer, is then allowed to fall on ìt, when, 
by the momentmn or blow, the explosion takes place ; and in no one 
ìnstance out of more than a hundred trials has the rammer been 
bloiK^ out, or, as miUtary engineers tenn it, "gunning" occurred. 
In one ìnstance the cartrìdge was made of tin, so as to be waterproof ; 
and when it was inserted and the rammer placed over ìt, water was 
poured in ; the explosion was perfect : this was to demonstrate the 
blasting of rocks under water lying in the way of nayigation. The 
charge of powder in these cartrìdges is about an ounce of HaU's 
powder. It is probable that the fowrth part of the powder used in 
the present mander of blasting will be found by thÌ8 method to be 
sufficient. 

In the aboVe experìment the object was to remove by one blast the 
largest forest tree while standing in a growing state, where timber is 
so thick and dense, as not only to be vaJueless and pestiferous, but a 
great obstruction to the cultivation of the land, as in America and 
New Holland. Mr. O'Brien, of Castle White, Cork, having kindly 
given Captain Norton permission to operate on a large old popkur 
tree, three feet in diameter near the root, a hole was bored horizon- 
tally within two feet of the ground ; and the cartrìdge and iron bolt 
(wlnch bolt does the duty of the most perfect tamping) being ins^i^y 
a heavy block of wood suspended from a large iron nail, struck into 
the trunk of the tree, was drawn by a long cord attached to it, about 
a foot from the projecting head of the bolt, and then let go, so as to 
strìke it like a pendulum or the knocker of a hall-door, when the 
instant explosion rent the trunk of the tree, and caused it to fall by 
the pulì in the direction chalked out for it by a rope attached to an 
upper branch of the tree. The effect of this percussion cartrìdge is 
like that of tìie rìfle percussion shell, the iron bolt acting like the 
breeching of the shell. 



BLASTINO BOCES. 

Mr. a. Stioknet, of Norwich, Vt., has invented an Apparatus 
for Blasting. It is a platinum tube, about 10 inches in length, with 
holes in its side ; connected with this is an iron tube of any required 
length. This is the apparatus ; and now for the operation. A hole 
is drilled in the rock to any depth ; this tube is fìlled with charcoal 
and ignited in the platinum, and inserted in the drìll-hole. A black- 
smith's bellows is applied to the upper end of the tube, and the most 
intense beat is forced through the small holes upon the sides of the 
rock, scaling it o£f in fine powder at a rapid rate. When the beat is 
sufficient, the tube is withdrawn and water poured in, which enlarges 
the hole at the bottom. The effect of powder upon a rock when 
confined in such a way must be tremendous. The experìment has 
been trìed with the most perfect success. — Boston {U.S.) Tromscript. 
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OBSAT BLABT UT THB IBLB OF WIOHT. 

Thb Blackgang Cliff, in the Isle of Wight, has been blown up, 
and the prooess was an interesting one. Eìght holes were bored, 
and filled with about 2 cwt. of powder, seven of whìch were fired, and 
cauaed a vast quantity to fall ; but the most promìnent part and the 
most weighty stili remained. This piece, in which was bored the 
eìghth hole, was rent away from the body of the clifif at the top about 
6 yards. Mr. Bennis placed his life in most imminent danger, by 
putting an iron bar across, and crawling on it to set fìre to it ; and 
in about two minutes a very loud report wamed the bystanders, of 
whom there were about 150 present, that it would fall ; and it cer- 
tainly was a grand sight, for some hundredweights seemed for a time 
suspended in the air, and then fell with a tremendous crash. One 
piece measured 4992 cubie feet, which, reckoning the usuai weight of 
14 feet to a ton, would weigh upwards of 350 tons. Several otìier 
pieces, of from 50 to 150 tons weight, also fell, and are lying on the 
ground. This tremendous weight, on land which was completely 
saturated with water, as most of the land in the Underclilf is, so 
shook it, that about 250 yards of the high-road is entirely gone, and 
the common, for some distance round, is completely rent in pieces. 






NEW PLAN POB THB VENTILATION OP OOAL VBSSELS. 

The frequent and lamentable explosions which have so often and 
recently occurred to the vessels and colliers engaged in the shipment 
of coal from the Welsh ports, have caused the adoption of a most. 
ingenious pian for the prevention of these accidents. Yessels pro- 
ceeding on long voyages, laden with the Welsh steam and other coals, 
are now genersJly fìtted after tìie new manner, and ìnto such fstvour 
has it risen that it ia deemed indispensable by the Liverpool commer- 
cial community that yessels engaged in the foreign coal trade should 
be fitted up on the improved system, which is done after the follow- 
ing manner. The great object is to prevent the accumulation of 
" foul air," and 9o do this a thorough draffc or ventilation is gained 
by lining the hold, before the vessel is loaded, with eleepers, hearing 
altemately from the deck half-way to the keel, and vice versa from 
the keel upwards. These are 4 or 5 inches in depth, and 3 feet 
apart ; and on them is laid a flooring, which passes the whole length 
of the hold, leaving the wide space undemeath for the purpose of 
fresh air. This current is sent down from the decks by means of six 
wooden funnels, 12 or 18 inches square, which, placed peipendicu- 
larly, run two from the fore, main, and after-decks each, down 
to the space lefb at the bottom of the hold, thus securing an uninter- 
rupted passage for the fresh air. The inner surfaces are thus kept 
cool, and vessels on a six months' voyage need not apprehend any 
danger fìx>m explosion, as was formerly the case. 

BLOWINa UP A LOPTY OHIHNET. 

Neab Warrington Jimction, about 20 miles from Liverpool, was 
a lofty Chimney, connected with Messrs. Muspratt's chemical works. 
It was 406 feet high ; 46 feet diameter at the base ; 17 feet diameter 
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at the summit ; contained 3^500,000 bricks — 3500 tòns in weiglit ; 
and cost £7000 erecting. The works have not been in operation for 
about eight months, owing to arrangements being made to remoTe 
them to another locaJity. There being, therefore, no further use fot 
the chimney, it was blown up the other day, under the superin- 
tendence of Mr. Stephen -Court> architect of tìie Si Helen's Canal 
and Bailway Company. A number of holes were delved round the 
base ; and fourteen charges of gunpowder were inserted. At half- 
past two o' clock the train was fired. Nine charges exploded without 
any apparent damage being done to the stability of the shafb ; but 
the report of the teoth had no sooner been heard than the chinmey 
was rent £rom top to bottom, and tìie huge fabric fell, cnmibling 
away gradually firom the base upwards. The whole of the oolumn 
fell nearly within the circumference of its own base. A dense doud of 
lime-dust hid the ruins for a few seconds ; but when it cleared away, 
the 3,500,000 bricks were perceived in the shape of a huge mound. 

OOMPLETION OP A LOPTT CHIHNEY. 

A LOFTT Chinmey has been finished at Heywood, near Man- 
chester, at the mill of Mr. Kichard Kay. Acoording to the locai 
papero, the outside diameter at the base is 23 feet 9 inches, tìie stalk is 
240 feet high, and in that length the outside diameter has been 
decreased to 7 feet at the top. The inside diameter at the bottom 
and top is 17 feet 6 inches and 5 feet 6 inches respectively. Nearly 
half a million of bricks have been consumed in erecting it. The 
''cap" is of cast-iron, and weighs upwards of létons ; the lightning 
conductor is of copper roping, goid-tipped. 



8IH0NS*S SAFBTT-LAHF. 

Mb. e. SmoNS, of Birmingham, has explaìned to the Society of 
Arts the Safety-Lamp which he has lateiy invented. The improve- 
ment consists in a contrivance which eitinguishes the lamp the 
moment an attempt is made to open it — ^the greJb object being to 
prevent miners from doing so, and thereby causing accidents. He 
has also applied the self-actìng extinguìsher to the conmion Davy 
lamp. AH tìie scientific men and c(MJ-ownera who have seen the 
lamp approve of it ; but the latter say it is too dear. He contends 
that the cost of five hundred such hunps ought not to be put in 
oompetition with the life of a single man. He is anxious that the 
lamps shall be most thoroughly tested ; and, if found to answer, he 
will forego ali claim to any patent right, in order that manufacturers 
might compete in producing them, and thus lead to their general 
adoption. The chauman, in the name of the meeting, thanked Mr. 
Simons for bis very valuable offer. 



NEW THERMOSTAT. 

This apparatus for regulatìng Temperatures and Yentilation, has 
been invented by Mr. W. Sykes Ward, and consists of a series of 
fiat circular hollow cases, about one foot in diameter and one ìnch 
deep, attached together in their centres. Bach case contains a email 
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quantity cvf imlphuric ether, which is readily a£fected by change of 
temperature. The cases, comprising about six, are suspended one 
undw the other, and to the lowest one is attached a weìght by a cord 
that passes over an ecoentrìc puUey. On an increaae of temperature 
the ether expands, and the weight falls down, and it is drawn up again 
by the pressure of the atmosphere on the extemal discs of the cases 
when the air is cooled. By connecting the weight with the ventilators 
of a conservatory, or other building, the temperature can be thus 
regulated to any required degree by a preyious adjustment of the 
apparatus. — Proceedings of the British Aaaociation. 

COOLINO AIB IN TROPICAL CLIMATBS. 

At the late meeting of tìie British Association was read, '' the 
Beport of the Oommittee appointed in 1852 to prepare a Memorial 
to the Hon. East India Company on the Means of Oooling Air in 
Tropical Climates/' by W. J. MÌB.cquom Kankine. In the absence 
of Mr. Rankine, one of the secretaries read the Beport, which was 
founded on experiments with apparatus inventedby P^fessor Smyth, 
deaorìbed by him at a previous meeting of the Association. The 
principio of the invention consists in cooling the air by expansion. 
The air at the temperature of the atmosphere is first compressed in 
a beli receiver, and the beat generated by this compression is lowered 
by passing the air through a number of tubes immersed in water^ 
by which means it aoquires in its compressed state the normal 
temperature of the atmosphere — say 90° of Fahrenheit. The air 
then passes into another inverted beli receiver, where it is expanded 
to the ordinary pressure of the atmosphere, and during this expansion 
it absorbs so much beat that the temperature is reduced to 60°. It 
is then admitted into the room to be ventilated. The compression of 
the air during the experiments in the first cylinder was equal to 
3^ inches of m^x:ury p^ square inch above the pressure of the 
atmosphere, and the refrigerator exposed a cooling surface of 1100 
square feet, which was considered sufficient to reduce the temperature 
of the air in passing through the tubes to that of the atmosphere, 
viz. 90°. The Report stated that by means of this apparatus, 66,000 
cubie feet of air per hour might be cooled from 90° to 60°, by a 
steam-engine of one-horse power, which is required to raise and 
depress Uie beU receiver. The advantage of cooling the air by 
meohanical means instead of by evaporation, was stated to be the 
avoidance of aqueous vapour, with which the air is injuriously charged 
by the evaporating process. — Àthenceimi, No. 1351. 

FUSION IN A CLOSED YEBSEL. 

A VEBT ingenious application of scientific principles to determine 
the point of Fusion in a Closed Yessel, and a remarkable result 
from High Pressure on Fluids, were incidentaUy mentioned by 
the President of the British Association, in bis inaugurai 
address, at the late meeting at HulL Experiments were instituted 
by Mr. Hopkins, Mr. Fairbaime, and Mr. Joule, to determine 
t^e effect of increased pressure in nùsìng the temperature of fusion. 
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The substance operated on was inclosed in a very strong metal 
chamber, and the pressure was produced by water forced by a 
pliinger acted on by a long lever down an iron tube, three quarters 
of an ìnch thìck. Wax was the substance employed; and it was^ 
of course, essential to ascertain the exact moment that it became 
fluid when beat was applied. As ali the apparatus must necessarìly 
be opaque, the melting point could not be seen. The difficulty was 
ingeniously surmounted in the followìng manner : a small magnet 
was inclosed on the top of the wax, whilst outside tìie metallic 
chamber containing it, and on the same level, a nicely-baJanced 
magnetic needle was placed. The inclosed magnet acted on the 
needle and deflected it at a certain angle, from its naturai position ; 
but the instant that the wax melted, the magnet fell to the bottòm, 
and the vibration of the needle immediately indicated the fact. It 
was thus ascertained that under a pressure of thirteen thousand 
pounds on the square inch, wax requires thirty degrees additional 
beat to melt it ; about one-fifth of the whole temperature at wfaich 
it melts under the pressure of the atmosphere. 

During the experiment, it was observed that the plunger graduaUy 
descended in the tube, and on examination it was discovered that 
the water had, under the influence of the enormous pressure, been 
forced through the pores of the iron, though three-quarters of an 
inch thick. On afterwards examining the tube closely with a lens, 
not the least opening could be seen by which the water could bave 
escaped. This result far exceeds that of the celebrated fiorentine 
experiment, by which the incompressibility of water was supposed 
to be pro7ed by its forcing a passage through the pores of a globe 
of Silver, very ^in in comparison with the three-quarter inch iron 
tube. It was not ascertained whether any of the melted wax had 
been forced into the pores of its containing vessel. 

ON DBTING GOODS'IN WABH R00M8. 

Although water possesses a specific gravity eight hundred 
and fifteen times greater than that of air, yet it can rise into the air 
as into a vacuum, and mingle amongst it by the same law that gases 
difese through each other. It is this property of water which 
enables us to have clean and dry linen ; for if it were otherwise — 
if water was the same as oil — our wet clothes would bave to be 
converted into fuel, and bumed in the fìre before we could expel 
the moisture from them. Were it not for this property of water, 
the calico-printers and woollen-dyers could never dry their pieces in 
shade, sunshine, or stove-room. When wet goods of any kind are 
submitted to beat in a room, they soon become dry, because the air 
receives the moisture, and retains it in its soft embrace, thus enabUng 
US to obtain dry goods and dry clothing by the property of evaporation 
which belongs to water, and tìie law of gaseous absorption which 
reigns among the gases. A curious property of the evaporation of 
water, discovered by Dr. Dalton, is, that the quantity which will 
rise in a confined space is the same, whether that space be a vacuum 
or be already fiUed with air ; hence it is only necessary to know 
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what quantity òf vapour rìses into a yacuum at any particular 
temperature, to know what quantity wìll rìse into the air. Thus^ 
the vapour of water which rises into a Yacuum at the temperature 
of 80°, depresses the mercurial column one inch ; ita tension is one- 
thirteenth of the usuai tension of air. If water at 80** be admitted 
into dry air, it will increase the tension of that air one-thirtieth if 
the air is confìned, or increase its bulk one-thirtieth if the air is 
allowed to espand. A certaìn fixed quantity of the vapour of water, 
therefore, can only rise into a certain fìxed quantity of air ; hence the 
air of rooms employed for drying goods may become so saturated 
wìth moisture, that the fuel may be expended foolishly in trying to 
expel the moisture from the goods when it is impossible for the air 
to take it up, and hence the evaporation of water is greatly facilitated 
by a curreat of air. This is the philosophic principle of evaporation 
embraoed by Bessemer, and that mentioned under the head of Becent 
Foreign Inventions, in a late number of the Scientific American, for 
evaporating sugar syrups. 

In evaporating by means of hot air, as in drying goods in the 
stove-rooms of calicò print and bleaching-works, when the rooms are 
heatèd by flues running along the floors, it should not be forgotten 
by those who bave charge of such diying establishments, that a 
certain time must elapse after the goods are placed in the rooms, 
before thetair is saturated with humidity ; due discretion must, there- 
fore, be exercised not to let any of the hot air escape until it is 
satiu^ted with moisture. 

. It has been proposed to us more than once, to employ hot air in 
raising steam, under the mistaken idea that more stesun could be 
generated with less fuel by the passing of such a rarefied hot body 
through the water. But in evaporating water by Hbated air — ^the 
way wet goods are dried — ^the vapour itself carries off exactly the 
same quantity of beat as if it were produced by boiling the water at 
212°, while i^e air associated with it requires also to bave its tem- 
perature raised, thus requiring more fuel ; hence water can never be 
evaporated in a drying-room with so small an expenditure of fuel as 
steam can be generated in a dose boiler. These facts are well worthy 
of attention, inasmuch as they relate to different branches of busi- 
ness, in which very many of our people are interested. — Mechcmics* 
Magazi/ne, No. 1664. 

OASOMETEBS. 

Some few years ago, several of the most " eminent engineers" of 
the day gave evidence before a ParHamentary Committee to the effect 
that a Gasometer of greater diameter than 35 feet would be dan- 
gerous, and recommended that in ali cases where this lìmit was 
approached, a series of strong walls should be built round the gas- 
holder in order to lessen the injury which the almosc "inevitable" 
explosion might entaiL One has lately been manufactured at Smeth- 
wick of 165 feet diameter. The gaa-holder of the Philadelphia gas- 
works, erected in 1850, is 140 feet diameter and 74 feet high ; and 
one now erecting there wUl be 160. feet diameter and 90 feet high^ 
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wìth a top nearly fiat, havìng only rise enough to cairy off the water, 
without the usuai fbkmìng and rafters for sustaining the crown. — 
Jownal of the Franklin Institute. 



<t 



ANALTSIS OF LONDON GASES. 

A LECTURE has been delìvered at the Boyal Institution onthe 
Employment of Chemical Light for Artificial Illuinination," by Dr. 
E. Frankland. After alluding briefly to the electric light, as being the 
Bouree of Hght that moet nearly approaches the character of the solar 
rays, though as yet not perfectiy available, Dr. Franklin adverted to 
the various means of obtainìng illuminating power from the anÌTnal, 
yegetable, and minerai kingdoms. As an instance of the production 
of light £rom minerals, a piece of iron wire was bumed in oxygen gas. 
It is to vegetable substances that we are mostly indebted for the 
sources of light ; for even the gas extracted from coal, when traced to 
its origin, may be oonsidered as derìved from the vegetable kingdom. 
As gas is most extensively used as a source of iUuminatìon, Dr. 
Frankland dwelt upon its properties at greater length than on those 
of other light-giving substances, and he explained and illustrated, by 
a working model, the manufacture and purification of coal gas. 
During i^t process many substances injurìous to health and detrì- 
mental to the light are extracted, but there stili remain some bìsul- 
phuret of carbon and other sulphurous compounds, which arevery 
injurious, and extremely difficult to separate from the gas. The pro- 
duction of Hght by the action of chemical afBnity, and the difiPerent 
degrees of beat requisite to evolve Ught during chemical combinations, 
were illustrated by several experiments. Phosphorus was shown to 
produce Ught a± a beat not higher than that of boiling water, whilst 
it requires an mtensity of beat to produce Hght from &e combustion 
of oxygen and hydrogen gases. The beat of the scarcely visible 
flame from the buming of those gases was shown by introducing 
into it pieces of wire and of lime. The latter, though it does not 
bum, produces, when exposed to so intense a beat, a degree of incan- 
descence that almost equals the briUiancy of the electric Hght. The 
difference in the quantity of Hght obtained frt)m the combustion of 
the same substance in different supporters of combustion, was shown 
by buming phosphorus in chlorine, in atmospheric air, and in oxygen 
gas ; in the first it was barely visible, and in the last it was most 
briUiant. Reverting to the component parts of coal gas, and its 
value as an illuminating agent, Dr. Frankland explained that the 
quantity of Ught dependg in a great measure On the proportion of 
carbon contained in the gas, the soUd particles of whidi during in- 
flammation form points for the radiation of light, in manner similar 
to the particles of lime when acted on by iSie hydro-oxygen flame. 
During the manufacture of coal gas, depositions of carbon take place 
in the retorts that greatly deteriorate its iUuminating power, and 
largo masses of carbon and its compoimds were shown which had 
been taken therefrom. The most generaUy interesting portion of the 
lectiu^ referred to the comparative effects of the flames of gas, can- 
dles, and oil-lamps, on the beat and atmosphere of rooms, and their 
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comparative oost. The same amount of lìght gìven out by spermaceti 
candles at the cost of seven shillings can be obtained from gas for four- 
pence. The objections that bave been raised to lightingcLwelling-houses 
wìth gas were stated to be in most respects unfounded. The beat of 
gas ìs occasioned by the greater quantity of light ìt gives out ; ' and, 
u the consumers of gas would be satisfied with the same amount of 
lìght as they bave when buming candles, the beat would not be greater, 
nor yet so great, for gas generates, in fact, less beat than candles or 
oìl. Neither does uie generation of carbonic acid take place to so 
great an extent during the combustion of gas as of the other ordinary 
Bources of light, espeoally if the gas be good. The real objection to 
the use of gas in dwellings arìses from the generation of sulpburic 
acid, and ìf the gas could be deprived of those injurious quaUties it 
would be the most sanitary as well as the most economica! light that 
could be used. The ventìlating bumer invented by Professor Fara- 
day, carries off ali the noxious products of combustion, and thus 
practically bestows on coal gas the sanitary property which makes it 
superior to ali other modes of illumìnation. Dr. Frankland con- 
cluded by explaining the structure of Farada/s ventflating bumer, 
which, he said, is used in Buckingham Palace and in Windsor CasUe. 
In the course of the lecture, the foUowing table of the constituents 
of five samples of gases taken in London was referred to : — 



light carbnretted hydrogen 
TTvdroe'mi 


GkMfrom 

Newcaatle 

Cannel. 




Loirsoir 


GASBS. 




A 


B 


C 


D 


E 


51-20 

25-82 

7-85 

•13 

1-51 

•43 

1306 


35-25 

61-81 

8-95 

-00 

•88 

•08 

3-53 


85-28 
50-24 
7-40 
1-28 
1-80 
-44 
3-56 


41-50 

47-60 

7-32 

-63 

trace 

•00 

3-05 


40-60 
41-15 
802 
•29 
601 
1-26 
3-67 


Carbonic oxide 


Carbonic acid 


^fitrogen 


Oxvffen 


Hvdro-carbona 


Uluminating power of a 5- 
feet bumer in 120-grain 
Boenn candles 


100^ 


100- 


100^ 


100^ 


100- 


34-4 


14-4 


14-1 


13^ 


11-6 





The gas A is evidently that of the Western Company, manufao- 
tured from Eamsay's Newcastle cannel. E is doubtless a specimen 
of the genuine " four-shilling mixed," immortalized by our talented 
correspondent, '' The Man in. Pancras-lane," and containing About 6 
per cent, of atmospberìc air ; but we bave some doubts whether the 
quantity of carbonic oxide as well as the illuminating power be not 
exaggerated in ali of them ; the latter owing possibly to the want of 
due precautions against the influence of reflected Ugbt — ^a source of 
eiTor which Dr. Letheby and others now provide against by tho 

H 
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adoption of the blackened cones on each side of the Bunsen dìsc^ 
first suggested by Mr. Lewis Thompson. 

The comparative cost of the light from diflferent illuminatìng 
agents (the standard being 20 sperm candles of six to the pound) was 

stated to be as follows : — 

WaxcandleB 7«. ^d, 

Spermaceti candles 6 8 

TaQow candles 2 4 

Sperm oil 1 10 

Manchester gas 3 

London cannel gas 2^ 

London common gas 4| 

The advantage, in a sanitary point of view, of well-purified coal 

gas, over ali other materìals for artificial illumìnatìon, is clearly 

established by the following table of the carbonio acid stated to be 

produced in 10 hours by the combustion of such quantities of the 

under-mentioned illuminating agents as are requisite to yield a light 

equal to 20 sperm candles consuming 120 grains per hour : — 

Tallow 101 cubie feet 

Wax ì o.o 

Spermacetìi '^ * " 

Sperm oil 6*4 „ 

Conmion London gas 5* „ 

Manchester gas 4* „ 

London cannel gas 3' „ 

Hydro-carbon Bog^iead gas 2*6 „ 

„ Lesmahago 2*3 ,, 

JowmaX of Gaa-lighting, June 10, 1853. 



NEW MODE OF OA8-HBATINO. 

A NEW mode of heating the Music Hall at Worcester is described 
by the locai Herald. The Heating Apparatus consists of three brick 
cylinders placed in the basement under the hall, oontaining an ar- 
rangement of gas tubing, perforated so as toafford himdreds of jets of 
flame. From these cylinders only pure warm air is said to be given 
off, the residuum of combustion, viz. carbonio acid and aqueous va- 
pour, being taken away in a separate tube, without, however, any 
waste of beat ; that tube being inclosed in the one containing the puii- 
fied waim air, to which its beat is imparted. The pure-air tube is con- 
ducted beneath the floor, which it traversa in the centre, havìng 
seven openings of perforated zinc, fitted with slides to admit or exclude 
the hot air. The apparatus, adds the Herald j consumes only 520 
cubie feet per hour, and an hour's supply of hot air is sufficient for 
an evening's concert, while it also insures complete safety. Mr. 
Kichards, of the locai gas-works, arranged the apparatus. — Builder. 
No. 631. 

FOBTABLE GAS AFPABATUS. 

Messbs. Stbatton & Brotheb, of Philadelphia, bave patented a 
compact apparatus for the manufacture of Gas from Kesin, or other 
similar hydro-carbon ; in the construction of which the stove, retort, 
and cooler, are so arranged as to be portable in every sense of the 
trem, by merely disconnecting the supply pipe, which is then stopped 
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by a plug or ecrew cap. The stove itself somewliat resembleS & bCip*8 
cooking apparatus ; the fumace and ash-pìt occupy the lower portìon, 
over which the retort is so placed that the projecting ends counter- 
balanoe the weìght of the centre, preventìng any sinkìng in the middle, 
or injury from expansion and contraction. On the top is the recep- 
tacle for the resin,-in which it is melted, and is supplied to the retort 
by a valve opening into a vertical main, from wliich the supply is 
regulated. The gas outlet pipe is carrìed through a tank of cold 
water, and to it the tubes leading to the bumers are attached. The 
whole stands on a solid platform, and every part of the apparatus is 
ingeniously amuiged for cleansing and repairs when necessaiy. 

OAS-HEATING APPABATU8. 

M B. CuTHiLL, of Camberwell, has exhibited to the Horticultiiral 
Society a Gas-Heating contrivance, which he has invented. It con- 
sists of a hemispherical cast-iron chamber, to the top of which is at- 
tached a pipe, which, after being led along the house to be warmed, 
is retumed, and discharges itself outside. The chamber is intended 
to be built in the end wall, with as much of the dome inside as pos- 
sible, leaving an opening outside (to which the door is afi&xed) for in- 
troducing the gas-bumer which is to beat the apparatus. It was 
stated tlmt if it is possible (which Mr. CuthUl is confident it is) to 
render the joints sufficiently tight to prevent leakage, this invention 
might be found useful, near places naving gas laid on, in heating 
window gardens and small houses, which it is very difficult otherwise 
to warm without over-heating. Mr. Cuthill stated that a contrìvanoe 
of this description in a greenhouse 12 feet by 8 feet has been found 
to work satisfactorily with a gentleman in the Old Kent Road, and 
that a beat of 45° could be maintained with ease when there were 12° 
of froBt outside. 

MILNE'S NEW OAS-STOVB. 

At the Koyal Scottish Society of Arts has been described a new 
Gas-stove for economically heating ornamentai tools and glue ; spe- 
cially ads^ted for dressing and fancy leather case nukkers ; the inven- 
tion of Mr. John Kolbe Milne. Mr. Milne stated that the stove 
consists of an oblong box of black sheet iron, about 12 inches long, 9 
inches high, and 6 inches broad, with perpendicular sides and back, 
and with the front sloping outwards like the side of a pyramid, the 
stove being thus broadest at the bottom ; there are four short legs or 
feet which drop into holes in an iron piate, which piate only is screwed 
to the bench. In the top of the stove two holes are cut to let in the 
glue-pots ; in the front of the stove is a broad, low doorway, about 6\ 
by 3 inches, just within which stands the gas-box. The gas-box has 
a heating surface 6 inches long by 1 inch broad ; the gas rises through 
wire-gauze sprinkled with gravel, and is bumed as in the stoves used 
by bookbinders' finishers, with a blue smokeless flame. Whether or- 
namentai tools are being heated or not, the air within the stove is 
maintained at about 150°, which is the beat beat for both dissolving 
and ufiing glue ; a zinc pipe, leading away to a diiipney, is attached 

H 2 : • ' ^-r ' 
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to the back of the stove, causing the heated air to circuiate round the 
glue-pots, and carrying oflf the unheàlthy fumes. One stove gives 
ampie accommodation to two men, but ìa not intended for more ;. the 
object being to get the use of flre wìthout having to move one step 
towards it, not even to tum round. The consimiption of gas for one 
stove does not exceed 12 feet in a day of 10 hours^ costing at the rate 
of 58. lOd. per 1000 feet — Jths of a penny, or within a Jialfpenny 
a-day for each man. The glue in the pots cannot possibly bum^ nor 
can the ornamentai tools he injured by smoke or overheating. 

WABMING, VENTILATING, AND COOKINO BT GAS. 

A PAPER by Mr. Rutter, a man of great practical experience as a 
gas engmeer, and author of a useful Uttle pamphlet on " Gas-light- 
ing in Private DweUings/' has been read at the Society of Arte, and 
ìa reported at some length in the threepenny Jov/mcU of the Society of 
Arte of Feb. 18th. Mr. Eutter described the usuai gas-stoves, and 
reprobated their use without proper ventilation by flues, long enough — 
say at least half a dozen feet, but as much longer as convenient or 
necessajy in order to distribute the beat before quitting the apart- 
ment ; and then, if possible, to be inserted into a chimney with a good 
draught. As the beat in such a flue or tube would be but moderate 
in intensity, perhaps, we may bere remark, it might even be carrìed 
round a room in such a way as to be no eyesore, but rather to appear 
as a sort of skifting, though detached entiroly from the wall plaster by 
brackets ; or, as suggested after the paper was read, it might be 
compadJy coiled beside or aroimd the stove itself. Shquld the room 
bave no chimney, or a bad one, it ought to be carrìed to another, and 
** in its course," said thè reader, " whether rising above the room or 
descending below it, special care must be taken to incline the tube 
downwards towards the chimney it is to enter. This is to ensure the 
perfect drainage of the condensed vapour. A fall of about 1 inch in 
every 10 will be sufficient." A discussion followed, in which the ad- 
vantages of gas for heating and cooking seemed to be pretty generally 
admitted. We think, however, that the propriety of ventuating gas- 
bumers, especially in small apartments, which in fact they not only 
light, but also beat, and that sometimes offensively, from mere want 
of ventilation, ought to bave been more insisted on than it was. 



THE CENTRAL GAS CONSUMERS' WORKS. 

The extensive works which bave recently been completed at Bow 
Common for the Central Gas Consumers' ^sociation are remarkable 
for the magnitude and economy of their productive power. They are 
computed to be capable of producing 800,000,000 of cubie feet of gas 
per annum. The retorts employed are placed in two rows of arches, 
an upper one and a lower. Each of Uie upper arches contains six 
clay retorts, and each of the lower arches seven iron ones. The pro- 
duce of each retort per day is set down at 8000 cubie feet. These 
retorts, which bave a prìncipal section of 8 feet by 19, are heated by 
fìres three or four times smaller than those commonly in use, their 
dimensions being 7 inches in width by 28 in length. To assist and 
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economize the oombuBtion in these fumaces, the coal-tar produced by 
the distillation Ì8 employed as fiiel, after being in the first mstance 
oonducted ìnto convenient tanks for temporary storing. This practice 
ÌB productive of an eoonomy always desìrable, and the atmosphere of 
the Works is maintained m a state of greater purity. 

There are four large gas-holders, which can jomtly store nearly 
2,000,000 cubie feet, and the mains bave a total length of nearly 
seven miles. The total cost of these large works, — ^ìncluding a svmi 
of about £30, 000 incuired in law expenses, whilst obtaìning the ne- 
oessary Parlìamentary powers, — ^has only amounted to £210,000 ; a 
cost, having regard to the magnitudo of the worlLS, unparalleled in its 
smaJlness in the histoiy of the gas mannfacture. 

BOABTINa BT GAB AT THB BOTAL KAVAL SCHOOL, 
6BSBNWI0H HOSPITAL. 

Two interesting trìals bave taken place at the above establishment, 
with an apparatus manufactured by Messrs. Smith and Philips/ 
patentees, of Skinner-street, Snowlull, imder the superintendenoe 
of M. Soyer, which, in their resnlts, finally determine the ques- 
tion on the merits and eoonomy of Boasting by Gas. The resnlt 
of the first trial was, that 36 legs of mutton, weighing 288 Ibs., 
were roasted at a cost of 1«. 2d. In order to arrivo at more 
positive results in regard to its economy, a second trial was deemed 
requisite, when equal weights of mutton were cooked — 23 joints^ 
weighing 184 Ibs., were roasted by gas at a cost of 10|(2., with gas 
Bupplied at 48. per thousand feet ; when cooked, the above weight of 
meat was found to weigh 146 Ibs., drìpping 19 Ibs., of gravy or 
ozmazone, 2} Ibs. — ^thus showing the actual loss to be 8} Ibs. 23 
joints of mutton, weighing 184 Ibs., were cooked in the usuai way as 
adopted at the institution, namely, in one of Count Bomford's ovens^ 
hitherto considered the most economical way of roasting. When 
taken out they were found to weigh 132 Ibs. ; orìpping, 18 Ibs. ; gravp 
none; thus showing a loss of 34 Ibs. The coke consumed by the 
oven weighed 102 Ibs., ooals 30 Ibs., thus proving the great eoonomy 
of gas over the oven by a saving of 1^ Ibs. of meat, 1 Ib. of drìpping, 
2} Ibs. of gravy, the value of which saving is as follows : — ^meat, at 
6d. per Ib., 6«. 6d.; drìpping, at 5d. per Ib., 5d. ; and gravy, at 
l8. 6d. per Ib. 4«. Hd. ; making a total of Ila. O^d.—'&im, 



GAS AND STEAM BOILBB. 

Mb. H. M. Lefbot, R.N., has aproposed pian of constructing a 
Boiler and Fumaoes in which ali the gaseous products of the com- 
bustion of the fìiel wìU be discharged into the bottom of the boiler ; 
and thence pass, rìsing through the water (in which ali the impurìties 
they may carry fìx)m the fiimace will be deposited), saturated with 
steam, through the steam chest into the steam cylinders ; the 
molecules of the gases serving as the conductors of the calorìe into 
the water, instead of radiating it, as at present, through the platea 
and tubes of the boiler into the same body. 

The advantages attrìbuted to this form of boiler and fùmaces are: 
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Ist. A great economy of fuel, resulting in two ways ; namely, in 
an absolutely greater quantity of calorìe being generated fì-om a given 
quantity of fuel, and in the saving of that portion of it which at 
present passes up the funnel in combination with the gases, both in 
the latent and sensible form. 

2ndly. A saving in the cost of the apparatila, due to a reduction of 
ita weight and size, and to its increased durability. The size will be 
diminished from the smaller quantity of coal to be bumt, and from 
the greater rapidity of its combustion, which probably wiU vary with 
some power of the density of the supporter of combustion ; and the 
durability will be much increased from no part whatever of the boiler 
being exposed to the direct action of the fumaces : and since pro- 
bably nine-tenths of the whole elastic bodies which pass through the 
cylinders will be stéam, condensation will stili be applicable with 
advantage, on the oondition of using a larger air-pump with the con- 
denser than at present is necessary. 

A careful analytical investigation, made by the author and printed 
as an appendix to Mr. A. Gordon's tract on the Fumific Propeller, 
gives 2630*767 Ibs. raised one foot, as the measure of the elastic force 
of the gases into which 1 Ib. anthracite coal is decomposed by com- 
bustion, after deducting the equivalent of the air pumped in to sustain 
that combustion, on the assumption that the whole calorie developed 
by the combustion is retained by the ga^ies. Now, although, as has 
been stated above, in the proposed system fax the larger part of the 
calorie will be expended in the generation of steam, the gases simply 
conveying it into the water ; stili, since the volume of these gases is 
more thsm three times that of the air which is necessary to their 
generation imder the same temperature and pressure, and ali ihe 
calorie developed must be either retained by the gases, or taken up 
by the water, in either case contributing to the total elastic force 
generated and utilized, a considerable increase of power over that 
now reaJized may eonfidently be expeeted. 

The stoke pipes of the fumaces are each intersected by a slidihg 
water-fiUed door, communicating with the boiler by two small pipes 
working in stuffing-boxes. These doors will be so fìtted to the 
chamber in which they slide, as to prevent the escape of any of the 
gases from the fumace into the air. In fact the greater the excess 
of the gaseous pressure in the fumace over that of the atmosphere 
without, the more tightly will the sliding door be jammed against the 
part of the boiler on which it rests. Each of the fumaces is capable 
of being stoked separately and independently of the others ; and 
during this operation, combustion in that fumace wiU be suspended 
by the supply of oxygen being cut oflf, whilst the other fumaces con- 
tinue in full operation. 

GAS FROM WOOD OR PEAT. 

Mb. John Atliffe, jun., of Moseow, has communicated to the 

Mechanica* Magazine a description of his apparatus for making Gas 

from Wood or Peat, which he states is much cheaper than that from 

coals^ not injurious to health, the retorts last much longer, six times 
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the quantity of gas can be made in the sanie time^ and as it requires 
no purifying, it will prove of much importance where wood or tnrf is 
plentiful, and coals and lime scarce. The retorts are fixed in the 
usuai manner, the ascending pipes from them dipping into the 
hydrauhc main ; but instead of beìng carried off at one end to the 
purìfierS; a pipe passes downwards from it into a hollow sphere fixed 
in the bed of the fumace, and kept at a temperature indicated by a 
dark red beat. The gas passes through this ball intensely heated 
into a naphtha chamber in the basement of the works, by means of a 
pipe dipping into a cup in the centre, the outer casing serving as a 
receiving-box for the recise. There is also another box, in wluch is 
an inverted bell-shaped receiver, in which the gas is well washed 
with naphtha, or coaJ-tar, and six per cent, of turpentine, from 
whence it is passed to the condenser and stored for use, requiring no 
purìfication. 

CANDLE MAKING. 

Mr. George Fergusson Wilson, of Belmont, Vauxhall, hafi 
patented certain Improyements in treating certain fatty bodies con- 
sisting of acting on ''Bomean vegetable tallow," (which is a yegetable 
material recentìy imported from Bomeo, resémbling tallow,) and on 
'^nutmeg butter," by powerful acids, and in distilling such matter 
after being acted on by acids ; and thereby producing valuable pro- 
ducts suitable for the Manufacture of Candles. 

The acid process adopted by the patentee is conducted in the fol- 
lo wing manner : — ^The Bomean tallow or nutmeg butter is placed in 
a copper vessel or a wooden yessel lined with sheet lead, and gradually 
heated up to 350 Fahrenheit ; after this, concentrated sulphuric acid 
is added in the proportion of 720 Ibs. to every 6 tons, and at the end 
of about three hours, the tallow is pumped into a vessel containing 
acidulated water, and agitated by free steam passing through it far 
about two hours, when it is allowed to repose: or, the tallow is 
heated only to 120 Fahrenheit, and a ton and a half of concentrated 
acid is run very slowly into the vessel, stìrring the while, and 
then keeping the mixture stirred for about twelve hours, after 
which hot water equal to half the bulk of the fatty material is added, 
and the whole well stirred up and allowed to repose for four 
hours. 

After either of these processes, the tallow or butter is distilled in a 
stili from which the atmosphere is excluded, which is best effected by 
means of steam, vapour, or other product not containing oxygen. The 
patentee prefers, however, to use highly-heated steam, introduced in 
numerous jets or streams below the fatty material in the stili, and 
thus to cause the distillation and exclusion of air to be effected by 
the same means, assisting the former process by the aid of a firè 
under the stili. The distilled products are received in a condenser, 
and when condensed may be used alone, or be mixed with other 
candle-making materials, for making candles and night-Ughts of the 
better class ; or the process of distillation may be altogether dispensed 
with in making candles and night-lights of inferior descriptions. 
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• Mr. George Gwynne, of Hyde-park-square, and Mr. G. F. 
Wilson, have also patented the following : — 

The patentees observe that it has been found that fatty and oily 
matterà which have been treated er operated on with nitrous, hypo- 
nitrous, or allied acida, do not bum well, in consequence, they believe, 
of a combination or intimate mixing of the acids in the fata or oils. 
And their invention consista in improving fata and oils which have 
been so treated by causing them to be acted on by a salt of a weaker 
acid, such as acetate of ammonia or others. 

The process of hardening fatty matterà by nitroua fumea, waa 
deacrìbed in the apecification of a former patent to Meaara. Gwynne 
and Wilson, Dee. 8, 1842, and is stili conducted much in the same 
manner, until the distinct evolution of nitrous fumes takes place, 
when the boiling is checked by admitting cold water, and the acetate 
of ammonia is aìdded in the proportion of 4 Ibs. to every cwt. of fatty 
matters. After this the mixture is well stirred, and allowed to repose 
for four hours, when the supematant fatty matter is to be drawn off 
and filtered in a warm room, and ia then ready to be made into candles 
and night-lighta. 

Other aalts of weaker acida may also be similarly employed ; but if 
nable to act injurioualj^ in the buming of the fatty matters, as is the 
case with acetate of soda, a subsequent boiling of the mixture with 
acidulated water and free steam should be reaorted to. 



PBEVENTION OF SMOKB NUISANCE. 

Mb. a. Fbaseb, jun., has described to the Society of Arts the re- 
Bult of bis attempts to remove the Smoke Nuisance from the Brewery 
of Meaara. Truman, Hanbury, and Co.» In 1847 the writer'a atten- 
lion waa first drawn to Juckes' patent fumace, which consista of a 
atrong caat-iron £rame òf the full width of the fumace, and about three 
feet longer. The fire-bara were ali connected together, forming, when 
complete, an endleas chain, and were made to revolve round a drum, 
placed at each end of the frame. The front of tìie frame was pro- 
vided with a hopper, in which the fnel was placed, and a fumace- 
door, which opened vertically with a worm and pinion. The height 
to which this door was raised by the stoker regulated the supply of 
coal, which was carried into the fìre by the graduai motion of the 
bara. The whole machine was placed upon wheela, to facilitate ita 
removal for repairs to the boiler, brickwork, or fumace. The speed 
of the fumace-bars was determined by the draught. It varied from 
one inch and a half to three inches per minute, the object being to 
keep the whole of the bars covered with fael, with a small accumula- 
tion of fire at the bridge. The bridge was auapended by a pipe three 
inchea or four inchea in diameter, fixed about one inch above the level 
of the bara ; this allowa the cHnkera formed to fall into the ash-pit, 
but would not allow the fire to paas. A smaU stream of water must 
be aupplied to the pipe or atop, or it would aoon be deatroyed. Ali 
the air admitted to the fire to aupport combuation waa made to pass 
through the famace bara. The conaent of Meaara. Truman, Hanbury, 
Buxton^ & Co. was obtained to the application of thia pian to one of 
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their engine boilers — ^a cylindrìcal boiler, with two tubes — driving a 
forty-horse engine. Ita success led io ìts application to a second 
boiler of the same form. In the same year the probability of its suc- 
cess under a brewing copper was discussed. There was no doubt, 
firom the former experiments, as to its capabilities for raising steam 
or for evaporation ; but with a brewing copper, provision had to be 
made for a process in the manu£Eu;ture almost peculiar to it. The 
oontents of the copper had to be tumed out several times in 
the course of a brewing, rendering it necessary to ** bank up" the fire 
thoroughly, to protect the bottoni of the copper, until refilled with 
wort or water. It was feared that the machinery would interfere with 
this being done effectually ; it was trìed, and with the same success 
as with tìie steam boilers. It was found that a fire of fifty feet or 
sixty feet area could be worked for any number of hours without the 
slightest appearance of smoke £rom the chimney-shaft ; but the pro- 
cess of ''banking up,** before referred to, required the whole principio 
of the machine to be put in abeyance, durìng which timo smoke 
escapes from the shaft, and sometimes in large quantities, and no pian 
has been discovered for its prevention. The total cost of the fourteen 
fumaces, including brickwork, has been about £3000. The con- 
sumption of coals in the establishment is about 6000 tons per annum. 
The saying in the coal account, since the introduction of the patent 
to July 1, 1853, was £8338, from which was to be deducted for casu- 
alties and sundries, say £350. The above economy has not arisen 
from less weight of coal consumed, but owìng to the screenings or dust 
of coal only being required for the fumaces. In the fumaces erected 
at the breweiy, a considerable reduction has been made in the area of 
ali the new fumaces, varying from twenty to thirty per cent., with an 
increase of water or wort evaporated of fifteen per cent, in one -of the 
large brewing coppers. It would appear at first sight that the wear 
and tear of a machine, apparently so eomplicated, must exceed the ex^ 
penso of the common fixed bars. This, however, had not been found 
to be the case, and it need not be so if ordinaiy care was given to the 
machine. . 

CLEABINa TOWNB FROM THE SMOKS OF DOMESTIO FIBES. 

Although Lord Pahnerston's A et in a great measure remedìes the 
nuìsance of smoke in manufactories, yet it is too well known that the 
atmosphere is contaminated by the quantity of smoke which is gene- 
rated in towns by fuel consumed for domestic purposes. To obviate 
this evil, Mr. Julius Jeffireys, F.R.S., proposes, as it is impos- 
sible to consume the smoke of coal bumt in open domestic fires, 
that non-fuliginous mattffl' shall be used as fuel. He states that char- 
coal, on account of its expense, is out of the question ; that anthracite 
and common coke, from which it is possible to select a cheap and 
smokeless fuel, are not sufficiently combustible for use in conmion 
grates, it being both difficult to ignite and keep alight when applied 
to domestic purposes. It has, however, occuired to him that gas- 
coke might probably be brought into a state of vivid combustion when 
urged by jets of gas heatmg air in flowing to it, and that when 
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the coke was alight the gas required to maìntain ita combustion mìght 
be very small, while the coke would give out so much larger a pro- 
portìon of its calorìe, as radìant beat, than coal does, that it ìs possìble 
the cost of the coal and gas iinited might not exceed that of a coal 
fire, havìng equal effect. In pursuance of this idea, jets of gas '«rere 
conveyed into the bottom, and horìzontally, in fìx>nt of an ordinaiy 
parlour grate, whìch was then filled with gas-coke. This trial was 
fbund satisfactory. After a few re-adjustments of the gas-jets, a re- 
snlt was obtaincKÌ surpassing that anticìpated, and estabtished the 
fact, that by the use of coke at £1 per ton, and gas at is. per 1000 
cubie feet (the current prìcesof those articles), a greaterheating effect 
may be produced than by an equal outlay on coal, while the advan- 
tages over a coal tire are, that an end would be put to the smoke of 
towns, the atmosphere would be clearer, there would be an end of 
smoky chimneys, tìie body would be kept cleaner, goods, decoration^ 
and fumiture preserved fìx>m injuiy. No wood is required to be 
used ; the coke being placed in the grate, a person at any time coidd 
light bis own fire by tuming on the gas-jets ; so long as the gas is 
allowed to flow, it may be lowered to 3ie smallest glow, or soon raised 
to a pitch of brìlliancy and power exceeding that of any coal fìre ; ali 
useless consumptìon wiU be avoided ; for culinary purposesit is equaUy 
applicable, and can be brought immediately into action, while coal 
requires to be half bumt before it is free from black and smoking 
points, and properly reddened. Half-a-dozen trifling jets of gas issu- 
ing from an iron tube, with lateral perforations, and conmianded by a 
cock, is ali that is required for a poor man^s fire. The gas and coke 
need not at most exceed Id. each daily. The pian is not the subject 
of a patent ; ali gas-fitters are, therefore, at liberty to use it : but as 
the inventor will be happy to give ali information, he tnists due at- 
tention will be paid to the manner of adapting it for grates. — Mining 
Jov/mal. 

PATENT SMOKELESS PURNACE. 

Mr. John Lee SiEVENShas patented a "Smokeless Fumace," 
which consists of the very simple arrangement of receiving the hot 
cinders from the fire-box in a grate' undemeath, where they are tumed 
to account in heating a current of air, and this heated current passing 
into the fornace completely prevents the generation of smoke. This 
arrangement is applicable to ali fumaces, striking at the jx>ot of the 
smoke nuisance instead of curìng it. Mr. Stevens's explanation of 
the invention is, that in the combination of two sets of fixed fire-bars, 
one above the other, the first being fed by the scoria and cinders 
Yoided from the second or upper set, with a calorific piate, the cur- 
rent of air entering at the lower part of the fumace passes through 
two strata of fire and then between the calorific piate (faced with fire- 
bricks) and the bridge, and is thus so intensely heated as continuously 
to produce the entire combustion of the gaseous products of the fuel, 
wiàiout the formation of smoke. The patentee states that it is prac- 
tically ascertained that the fire-bars are not, as had been previously 
apprehended, liable to more destruction in this than in ordinary fùr- 
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naces ; thè invention also ìncreases ihe draught, uniformly distributes 
the beat, and keeps up the steam in boìlers of whatever form ; and, as 
tìie Mining Journal explains, the quantity of oxygen beìng regulated 
by the actual demand, is proportioned to the intensity of combustion — 
tìie fieroer the fire the greater the supply of oxygen — ^the more n^id 
the velocity with whìch the cuirent of air rushes into the fumace. The 
necessity for an adjusting apparatus, always dependent on the 
uncertain attention of the fìreman, is thus obviated. The savìng 
of fuel consequent upon the perfect combustion of gases in this fur- 
nace Ì8 stated to range from 15 per cent, with Welsh coals, up to 25 
per cent, with north country or the Midland counties coals, or patent 
fuel ; 20 per cent, being the average savìng. 

MANUFACTURB OF FAFEB. 

Mb. W. Stones, of Queenhithe, has read to the Society of Arte a 
communication on the " Materials and Machinery employed in the 
Manufacture of Paper." After alluding to the different substances 
upon which the ancients were accustomed to record their thoughts, 
the author proceeded to trace the history of the manufacture of paper 
from pulp, said to bave been invented in China about the commence- 
ment of the Christian era, from whence it was carried to Mecca in 
the b^inning of the eighth century, and thence by the Arabs to 
Spain in the end of the ninth or beginning of the tentibi century. The 
first paper-mill in Germany was established at Nuremberg, in 1390. 
In our own country the earliest trace of the manufacture occurred in 
a hook printed by Caxton about the year 1470. The materials em- 
ployed in the manufacture carne next under consideration ; linen, or 
materials made of flax, either in the state of new pieces or old fabrics, 
was particularly valuable for the strength which it imparted to the 
paper. Cotton was too valuable in its state as imported, to be used in 
this manufacture, and was generally obtained from old white or 
printed goods. Flax and cotton waste, also used very largely, were 
the portions of the raw materials not available for being mad6 up into 
woven fabrics. Hemp, or rope in the untarred state, was a very 
valuable material ; when tarred it was used for brown paper princi- 
pally. Specimens of paper from the plantain were exhibited, as also 
of wood ; and it was observed that any fibrous vegetable substance, 
as the inner bark of trees, the stalks of the nettle, the tendrils of the 
vine, the bine of the hop, might be used, but that up to a very recent 
period no material had been found to answer so well as linen, hempen, 
or cotton rags. Woollen cloth or silk could not be beaten into a 
suitable pulp, wool particularly giving a hairy texture to the surface. 
Lately, however, straw had been msìde available in the manufacture 
of paper ; and the specimens exhibited showed that ere long it would, 
if it had not already, become a formidable rivai to the old-established 
materials. The operations of cutting the rags into shreds, their sub- 
sequent dusting in machines, and the boiling in an alkaline ley, for 
the purpose of cleansing the materials, were described. The rags 
were then subjected to the further process of comminution on the 
3ngine, which was supplied with a Constant stream of water, so that 
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by continuai revolutions the rags were thoroughly washed. After 
bleaching, which was effected with chlorìne, the material was sub- 
jected to another grìnding until finally reduced to fine pulp. The 
process of making by band was briefly deacrìbed. The pulp was 
ailowed to flow into a vessel of stone, and kept moderately waim by 
means of a steam pipe, and continually in motion by a wooden 
agitator. From this vessel the maker oollected on a &ame, covered 
with wire ganze, the desired quantity of pulp, and by a gentle shak- 
ìng motion compacted the material into paper ; the water was ex- 
pressed, the paper hung up to diy, after which it was sized by satura- 
tion, the supei^uous size being pressed out, and the paper parted 
and slowly cbied, by which the size thoroughly penetrated the paper. 
The mode of making paper by machinery was next described, and the 
passage of the pulp through the knotter or strainer, on to the conti- 
nuous wire, to the continuous felt, and thence on to the diying cylinders, 
was explaìned. It was stated that Fourdrinier's horizontal cylinder 
machine was the one most generally used in this country. The sheets 
were then sorted, folded, and packed in reams, weighed by the 
revenue officer, and charged with a duty of three-halfpence a pound 
and five per cent. It appèared that at the present timo there are 
about 304 paper-miUs at work in England, 48 in Scotland, and 28 in 
Ireland. The duty amounted to upwards of 925,0002., so that the 
annual value of paper manufactured in this country could not be lesa 
than 3,700,0002., the average value of paper being estiznatedat six- 
pence per pound. 

BENlOWSKl'S FATENT FBIirriNO MACHIKERT. 

Bt these new modes of *' setting the types," any man, woman, or 

child, who is acquainted with the common alphabet, it is stated, 

may become a useful and correct compositor with only a few days' pre- 

vious instruction ; and by other inventions contained in these patents, 

the mechanical toil and irksomeness of composing are greatly dimi- 

nìshed, while the production is increased fivefold. We now proceed 

to enumerate in general terms the nature of the improvements, as 

exhibited at the offices in Waterloo-place : — 

First. We bave types invented for thepurpose of enablìngany persontoset up mat- 
ter in metal for the press without the neceeaitj of ha-vingrecourse to professional 
composìtors. On the feet and sides of these tjpes are letters by means of which an^ 
man can compose as easìly as those trained for the purpose ; and any child can distn- 
bute the types, not only of the English, but also those of foreign languages. A 
lady set to work to compose, and the time arranged to be given was three minates 
by a sand-glass and a repeater. The matter taken was firom the centre of a oo^unn 
or a newspaper. The three minutes having expired, the lady had set up five lines 
and a hau or solid.printing. Mr. Douglas Jerrold look tlie metal in bis band and 
read therefrom, ano announced that there were only two lìteral errors in the five 
and a half lines. Professor Ansted states that on one occasion when he Tisited 
Major Beniowski's establishment in Bow-street, he saw a person composing with- 
out any apparent diffieulty upwards of 800 letters in ten minutes, with only two 
errors I Tms is, he believes, four or five times as fast as is usuai amongst eood com- 
posìtors. Again, the task of correcting can be easily peiformed by aaybody, and 
especìally so ' by the author. Secondly, there are the " logotypes," "the usefol- 
ness of which we beliere has never been doubted. We are assured that by means 
of logotypes the 2Vme« newspaper was, durìng the first years of its foundation. 
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oompoted aboat fonr times qmoker than ìt is at the present time. Bat thìs ad- 
yantage, it ìb admitted, was far outbalanced by certain expenaes aad otìber inoon- 
veniences which the present inventor has, bj very simple means, entirely removed; 
and it is said that in the compoaing of an ordinary sized paper, £2000 at least may 
be saved per annum. 

Secondiy. No machinery whatever for composing is required : any jperson of or- 
dinary capacity, wìth a few montbs' instruction, can pick and set up into lines and 
pages from 5000 te 7000 types per hour with little chance of an error. 

Thirdly. There are casea deaignated the " Aathoriton," composed of several 
thoosand compartments, and capable of containing from 100,000 to 200,000 types, 
occupying no more room than the usuai ones. 

Fourtmy. Simultaneous Doublé Compoaing. — ^This is anabsolute novélty. Two 
compositionB of any given copy are maae simultaneoualy in about one-and-a-half 
of the time required for a single composition. 

Fifthly. An apparatus by means of which an unlimited number of spaces are 
picked up from pie and distributed. 

Sixthly. A Prmting Machine, havii^ the following novel featnres : — The types 
are imposed on the interior suiface or a cylinder, and eannot therefore fall out by 
their own graviiy, nor oan they be driven off by the centrìfrugal force, be ìììb 
angular and the perimetral velocity ever so great. The feeding and receiving 
boards, the distributing, inking, and impression rollerà, like ali the other organa 
of tliis machine, are in the interior of a cylinder, and, therefore, the whole ocon- 
nies but one>third of the space it would otherwise require. The distances betwe^i 
the feeding andreceivingooards arereducedto afewinohea. The receiving md 
depositine of the prìnted aheets is performed automatically, and therefore the 
niunber of attendants is redaced in proportion. This maohme is simple in con- 
struction ; bat ita prodnotiveness may be inoreased to an unprecedented extent. 
A inuf'hinVi constructed for the porrose of throwing off about 20,000 impreesions 
per hour of a paper the largest suse in existence, would oocupv no more room 
uian a common four-feeder. Such machinery, combined with adouole composition, 
would produce 40,000 impressions per hour. 

Seventhly. Inking-rollers, permanently elastio, not subjeot to atmospheric in- 
fluences, and which may be driven wìth any velocity. They are filled with com- 
preesed air, and those in use were exposed during a period of upwards of twelve 
months to dry and wet weather, and also to temperaturea varying from summer 
heat to below sero, without ever wanting more than a few minntos to make theai. 
dry. B. Greene, Esq., M.D., in his report on machinery generaUy, observee — 
" The inflated India-rubber rollers are absolute perfection. No otner substanoe 
in nature possesses the perfect and permanent elaaticity of vulcanized India-rub- 
ber and oompressed air ; and being lormed without a seam, their durability appear 
to be aimost without bounds." 

Eighthly. There is a mould for casting types in general, and especiaJhr the 
newly-invented type, which is much more smipie in construction, and about &0 per 
cent, oheaper than those in present use. 

Th^ ninth and last feature in theae inventions is that of printing for the blind, 
the cost of which will be roduced, says the pro^eotus, from thousanda to oom- 
paratively nothing. 

NATURAI PRINTING PR0CES8 (nATURSBLBSTDRUCK). 

Under this term Louis Auer, of the Imperiai Printing-office at 
Viesina, has patented a process ìnvented by himself in conjunction 
with Mr. Andrew Woiring, overseer of the same estabUshment, 
'' for creating by means of the originai itself, in a swift and simple 
manner, plates for printing copies of pianta, materials, lace, em- 
broideries, originals or copies, containing the most delicate profundi- 
ties or elevations not to be detected by tihe human eye/ &c. 

A pamphlet giving a description of this discovery, and a series of 
specimens, bave reached us. The ezamples consist of an impression 
from a fossil fìsh, from agates, the leaves of trees, several pianta. 



Ilo TEAR-BOOK OP FACTS. 

mosses, algse, and the wìng of a bat. These are ali prìnted in the 
naturai colour of the objects they represent ; and it is dìfficult to 
conceive anything more real than these productions. The general 
character of the process ìs told in the foUowing pithy manner by Louis 
Auer, in the introductory paragraphs of bis pamphlet: — " Qaeryì 
How can, in a few seconda, and almost without cost, a piate for 
printing be obtained from any originai, hearing a striking resemblance 
to it in every particular, without the aid of an engraver, designer, 
&c.? Solution. — If the originai be a plant, a flower, or an insect, a 
testure, or, in short, any lifeless object whatever, it is passed between 
a copper piate and a lead piate, through two roUers that are closely 
screwed together. The originai, by means of the pressure, leaves ita 
image impressed witìi ali its peculiar delicacies — ^with ita whole sur- 
face, as it were — on the lead piate. If the colours are applied to this 
stamped lead piate, as in printing a copper piate, a copy in the most 
yarying colours, hearing a most striking resemblajice to the originai, is 
obtained by means of oiie single impression of each piate. If a great 
number of copies are required, which the lead-form, on account of its 
softness, is not capable of fumishing, it is stereotyped, in case of being 
prìnted at a typographical press, or galvanized in case of being worked 
at a copperplate press, as many times as neoessary, and the impres- 
siona are taken from the stereotyped or galvanized piate, instead of from 
the lead piate. When a copy of a unique object, which cannot be 
subjected to pressure, is to be made, the ongmal must be covered 
wit^ dissolved gutta percha; which form of gutta percha, when 
removed from the originai, is covered with a solution of Silver, to 
render it available for a matrix for galvanic multiplication." This 
process is also applicable to the purpose of obtaining impressions of 
fossils, or of the stnicture of an agate or other stone. In aU the 
varieties of agate, the various layers bave different degrees of hard- 
ness ; therefore, if we take a section of an agate, and expose it to the 
action of fluoric acid, some parta are corroded, and others not. If 
ink is at once applied, very beautiful impressions can be at once 
obtained ; but for printing any number, electrotype copies are 
obtained. These will bave precisely the character of an etched 
piate, and are printed from in the ordinary manner. The 
siliceous portions of fossil, and the stone in which they are 
embedded, may, in like manner, be acted upon by acid ; and 
from these either stereotyped or electrotyped copies are obtained 
for printing form. It is not a little singular that the workers 
in German silver and Britannia metal, at Birmingham, bave for 
some time been in the habit of omamenting the surfaces of these 
metals by placing a piece of lace, no matter how delicate, 
between two plates, and passing these between rollerà. In this 
way every fibre is most faitlifully impressed upon the metaL 
We are not aware, however, that any attempts to print from these 
impressions bave yet been made at Birmingham. The value set on 
the invention by the author, may be judged of by the foUowing para- 
graph : — " Itussia has given us Jacobi's application of the Galvano* 
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plastik, in the year 1837, and Franco the Daguerrotypy for general 
use, in the year 1839 ; Austria has now fumished a worthy pendant 
to these two inventions." — Athenceum, 

stathbr's patbnt subpack-printinq machineby. 
The specifìcation of this patent descrìbes several valuable improve- 
ments in the art of Block or Surface Printing, as novel in design as 
they are elegant in effect and simple in contrivance. The first of 
these is a method of producing the blocks or forms for printing from, 
with^the lettere, figures, or devioes to be represented left plain, the 
surroundìng portions being those which are prìnted ; the second is a 
mode of printing upon paper, doth, or other articles, by means of a 
fiat piate, upon the surface of which the intended lettere, figures^ or 
devices^ are firet printed in an inverted manner, and in one or several 
coloure, and from which they are then transferred to the surface in- 
tended to be printed, on which, of courae, they will appear in their 
naturai position ; and the third is an analogous method of obtaining 
impressions of fìgures, lettera, or devices, in one or several coloure, 
on paper, cloth, or other articles, by firet printing the same in au 
inverted manner upon the surface of a cylinder or roller, by means of 
several small rollere working in conjunction therewith, and then trans- 
ferring ihe impressions from the cylinder to the surface of the paper, 
doth, or article intended to be printed. For details of the madunery, 
see Mechomici' Mctgazine, No. 1574. 

/ 

ANABTATIO PRINTING. 

A PAMPHLET haa been issued by Mr. C. J. Jordan, of Lansdowne- 
terrace, Caledonian-road, containing a practical treatise on this in- 
teresting subject, with minute detaDs, which will enable any amateur 
or worlgnan to inake facsimiles of engravings, or other printed paper, 
old or new, at very small cost. Mr. Jordan is an originai investi- 
gator, and his pamphlet contains the resulta of hìs own experìments, 
although some of Uiem bave been anticipated by othere. He states 
that he has obtained anastatic reverses from prints upwards of a cen- 
tury old, by simply operating on them in the way he has indicated. 

CHBOMATIC PHOTO-PBINTINa TEXTILE FABRTCS BY MB. B. SMITH. 

The author proposes to employ the chemical agency of light in 
dyeìng or staining textile fabrics ; the cloth, whether of wool, silk, 
flax, or cotton, being firet steeped in a suitable solution, then dried 
in the dark, and subsequentiiy exposed to the action of light, those 
parta which are to form the pattern being protected by pieces of 
darkened paper, or some other suitable material, attached to a piate 
of glass. When the desired effect is produced, the time for which 
varies from two to twenty minutes, according to the nature of the 
proceas, the fabric has to be removed, in order to undergo a fixing 
operation, whilst a fresh portion of it is exposed to light. This may 
easìly be effected by the use of very simple mechanical arrangements, 
BO that a number of photogi'aphic printing engìnes may 1^ placed 
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QÌde by side, and superintended by one person. From lihe triais 
whìch Mr. Smith has made, he believes ih&t even the diffased light 
of a cloudy day will bave power enough for the operation, though, of 
course, a longer time will be required for its perfection than on a 
bright and sunny day. In order to obtain a pale blue or wbite pat- 
tern upon a blue ground, Mr. Smith uses solutions of citrate or tar- 
trate of iron, and ferrocyanide of potassìum ; steeping the cloth 
subsequently in a dilute solution <^ sulphuric acid. Browns and 
buffa are obtained by usìng a solution of bichromate of potash ; the 
excess of salt in tìie parta not acted on by light being aftenfbitls 
either washed out, leaying th(»e portions white, or decomposed by a 
salt of lead which forms a yeUow chromate of lead. By combining 
these two processes with the use of madder, logwood, and other dye 
stuffs, a great variety of tints may be obtained. 

main's printino machine. 
The Edinhv/rgh Cotirant gives the following account of the above 
new Printing Machine: — ^We were, a few days ago, ìnvited to wit- 
ness a new printing machme, patented by the mventor, Mr. Thomas 
Main, of London, formerly of Glasgow, and fìtted up by him in the 
preraises of Messrs. Thomas Nelson & Sons bere. The machine is 
of remarkably simple construction, is worked at a smaU cost of labour, 
and is capable of great speed. Instead of a cylinder rotatàng on its 
axis, which is the prìnciple of ahnost ali printing machines, it has a 
cylinder of small diameter moving along a fixed table, or piane;, on 
two-thirds of its surface, and immediately retracìng its course. Its 
motions are regulated below by a wheel moving backwards and for- 
wards upon a rack ; and, in the return movement, it is elevated 
about a third of an inch from the types, to avoid a second pressure. 
The cylinder is 18 inches in diameter, and about 36 or 88 inches in 
length. The table for the form is 46 inches by 38. The sheet is 
placed upon the delivering-table, which is only a few inches higher 
than the level of the form, and is taken up by clasps in the hoUow 
part of the cylinder, and wound round it as it moves along, receiving 
at the same moment the impression of the types, while, in the return 
movement, it is taken off upon another table. The ink is supplied 
very nearly in the usuai manner. The whole labour required in 
working the machine is that of two boys, or one man and a boy; the 
one to ** feed," and the other to " take out. " The machine is capable 
of throwing off above 1000 impressions an hoor, which, for a single 
cylinder, is an extraordinary speed. Altogether, the machine dis- 
plays great ingenuity : it is admirable for its simplicity, and valuable 
for its dispatch. ** 

AMEBICAN FBINTINO MACHINES. 

The first Printing Machine patented in the United States, is 
the Manifold Letter Writer, the object of which, as its name indi- 
cates, is to multiply the number of copies, by once writing ihe 
originai ; it consistod in the use of cams operated by a series of keys, 
whereby a horizontal lever, which held several pens or pencils placed 



MEOHANICAL AND UBEFUL AKTS. 113 

transversely* aerosa it, was moved in a direction to form letters upqn 
the paper, a numb^ of sheets corresponding to tìie number of pen- 
cils being clamped in suitable frames to hold them for the puipose. 
The process of writing by this machine was a very slow one, but 
when one copy was complete, a duplicate was also at hand. Another 
machine for accomplishing the same purpose was patented in 1850 
by O. T. Eddy, of Boston, although the object was accomplished in 
a manner entirely different, and the alphabet a printed instead of a 
written one. This machine prints anything desired by the operator, 
in Koman letters, upon striking certain finger keys corresponding to 
the letters used — the operation of this machine, in the hands of a 
good performer, is about as rapid as that of House's Prìnting Tele- 
graph, and nearly as rapid as the execution of writing by an ordìnary 
penman. This machine is exceedingly expensive and quite complex, 
forwhich reason, probably, it has not been extensively used. Another 
machine has been patented, denominated the Phonetic Beporting 
Machine, designed to report speeches by working changes upon a 
small nimiber of keys and type, to make a variety of letters or cha- 
racters. A machine which shall fully accomplish this object is 
needed, as our reporters are seldom if ever able to get a full report, 
particularly from rapid speakers ; if ali the fingers and thumbs could 
be brought to aid in making characters, so that several characters 
could be made at the same time, greater speed might be obtained. — 
Sdentific American, No. 39. 

mPROVEMBNTS IN LITHOORAPHT. 

At the Imperiai Printing-office at Vienna, by the use of a Self- 
acting Press driven by steam-power, as many as from 800 to 1000 
impressions are taken from the stono within the hour. The inventor 
of this machine is C. Sigi, engineer, of Berlin and Vienna ; and it is 
now successfully worked in England by Messrs. Maclure, Macdonald, 
& Co. The principal feature in the machine consists of à damping 
apparatus, simple and highly effective in its character. It is formed 
of a roller of hollow brass tube, pierced with numerous holes, and the 
eurface of which is covered with such porous substances as spenge 
and soft leather. From a smaU trough on the top of the press a 
supply of water is kept up, by means of a small drìp into the hollow 
cylinder, which, percolating through the outer covering, keeps the 
roller in a state of Constant moisture. The inking apparatus, and 
the mode in which the gtone travels and is brought in contact with 
the inking rollers, «re the same as in Napier's Letter-press Machine. 
In order to obtain the impression, the stono passes under a brass 
scraper, attached to a cylinder, and which ià acted upon by a small 
"catch," for the purpose of placing the paper smoothly. The stona 
is protected at the point of contact witìi the scraper by a leather 
tympan, and the paper upon which the impression is to be produced. 
The clean and sharp character of the impressions, and the finer por- 
tions of the work, rivai the best descrìptions of copper-plate engrav- 
jng. The rate at which the copies are printed is about 700 per 
hour, largo foUo^ the machine being driven comparatively slow. Tho 
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same amount of work would noi be compieteci by the ordinary band- 
press under four days. The only attendance required is a boy to 
feed and lay the ìmpressions as they are delìvered from the tapes, 
and one man, who, with a sponge, removes any ink which may re- 
main on the edges of the stone after each impression. There is much 
less injury done to the stone by this mode of printing than arìses 
from the somewhat rougher usage to which it is necessanly subjected 
when band labour is employed. — Moming Chronicle. 

BEAFINO MACHINEBT. 

Mb. a. Cbossktll has read to the Brìtìsh Associatìon a paper 
giving an historical account of the ìnvention of Keaping Machines, 
from their use by the Komans and Grauls to the present time ; with 
a yiew to show, that though reaping machines had not been brought 
prominently into notice before the Great Exhibition, such implementa 
had long since been invented; and that the reaping machines of 
Messrs. M'Cormack and Hussey were constructed on the same 
principles as those which had been previously made in this country. 
Among other English inventions of reaping machines, he mentioned 
one by Mr. Smith, of Deanston, in 1812, which from time to time 
underweiit improvements, and in 1835 it worked very successfuUy 
at the meeting of the Highland Agricultm^ Society. After that 
trial it was laid aside, as British farmers did not encourage, and, 
during the redundance of labour, did not want such machines. In 
1822, Mr. Ogle, of Kemington, near Alnwick, invented a Beaping 
Machine, which appears to bave served as a model for Mr. 
M'Cormack, as bis machine is in almost every particular the same 
as Mr. Ogle's, — a description of which was published in 1826. The 
same circumstances which prevented the adoption of Mr. Smith's 
reaping machine, also caused Mr. Ogle's to be laid aside ; though 
in America, where labour is scarce, and the stalk of the corn 
more slender and dry, and therefore better adapted for the action of 
mechanical cutters, M'Cormack's reaper was soon in extensive 
demand. It was stated by Mr. Crosskill that about 2000 of 
M'Cormack's machines are anually sold in the United States, and 
that Hussey' s is in nearly equ^ request in that coimtry. The 
celebrity acquired by those machines in the Great Exhibition 
induced Mr. Bell, of Scotland, who had gained a prìze in 1829 from 
the Highland Agricultural Society for a reaping madiine, to bring 
bis Ìnvention again into the field. In 1852 he contested with Mr. 
Hussey at the meeting of the Highland Society at Perth, and 
carried away the prize; and bis reaping machme had proyed 
victorious on several subsequent trials. It was to this ìnvention 
that Mr. Crosskill particularly directed the attention of the Sectìon. 
It differs in several essential points from those of M'Cormack and 
Hussey. In the first place, the machine is propelled before the 
horses, which are hamessed to a pole in the centro of the machine, 
and not on one side ; in the next place, the cutters act like lax^ 
double-edged scissors, which clip the corn as the machine is pro- 
pelled into it ; and a further advantage is^ that it gathers the corn 
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after it ia cut wìthout requiriog a man to rake it off, — ^which is 
necessary in the two other machine a. The arrangement of the self- 
acting gatherer consista of an endleaa band of canvaa, on to which 
the com falla aa it ia cut, and it ia then thrown rn one aide by a 
contiriuoua motion of the canvaa aa the machine advancea. With 
thia machine, Mr. Croaakill stated, one acre and a half of com per 
hour may be cut with two horaea and one man to drive them. 

In the discuaaion which enaued, Mr. Samuelson, the maker of 
M'Gormack'a machinea, admitted that Bell'a reapera cut the com 
better than M'Gormack'a — ^and that the aaving of the hard work 
required from a man in gathering the com waa an important 
advantage ; but the draught of M'Gormack'a machinea, he aaid, is 
lighter, and they are leaa coatly. It waa atated that the coat of Mr. 
Bell'a reaper is doublé that of Mr. M'Gormack!a or Mr. Huaaey'a, 
the one being £40, the other £20. Mr. Groaakill atated, in reply to 
queationa respeclàng the difficultiea encountered in the uae of reaping 
machinea when the com ia laid, that there ia no diificulty in cutting 
and gathering laid com, if the machinea meet it inclmed towarda 
thém, ao that it may fall on the gathering board aa it is cut. — 
Athencevm, No. 1351. ^ 

MACHINES FOB TILLINO LAim. 

Me. B. Sahuelbo'n haa read to the Brìtiah Aasociation a paper 
"On acme recent Improvementa in Machinea for Tilling Land." 
Alter pointing out the diaadvantagea attending the uae of the plough, 
which, whilst it looaena the aurface, hardena the aubaoil, and noticing 
Tarioua recent inventiona for ploughing and diggìng, Mr. Samuelaon 
deacribed a Forking Machine, which he conceivea will be a great im- 
provement on the common plough. It ia conatructed on the principle 
of a light digging fork, the pronga of which are thin and are made 
of the beat caat-ateel. A number of these curved pronga radiate 
from a centre, and aeveral of theae wheela of apikea are fixed on a bar 
which tums fì'eely aa the machine ia drawn along the ground. To 
regalate the depth that the pronga enter the ground, and to cover 
them altogether when the machine ia not in action, tliere are broad 
wheela on each aide, which may be lifted or lowered to the required 
height ; ao that when the pronga are not wanted the machine may 
Tun upon the perìpheriea of the wheela. To prevent the pronga 
from bieing clogged, acrapera are fixed on each aide, which clear away 
the Boil that adheres to the pronga aa they are aucceaaively raiaed. 
The weight of one of theae maclunea ia 1 ton, the uaual depth that 
the pronga enter the ground ia 10 inchea, and the width ia 6 feet. 
Mr. Samuelaon aaid that thia machine doea not ìnvert the aoil so 
eompletely aa the plough ; but that action ia leaa required when the 
soli ia ao thoroughly looeened aa it is by the pronga. The machine 
ia drawn along tlie field by horaea. 

Mr. Groaakill, and other members, auggeated improvementa in the 
shape of the pronga, and in the action of the acrapera, and expreaaed 
gratification at aeeing auch a step made towarda abolìahiog ao rude 
an implement aa the plough. Mr. Fairbaim aaid, we are now on 
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the ève of a new era in agrìculture, and the time is arrived when 
machìneiy must he applied to agriculture on a large scale. — 
Athenceunif No. 1353. 

THE CTCLOIDAL DIOGING MACHINE. 

This machme is the invention of Mr. Wilson, of Newry, but is 
described as an adaptation of Crosskill's Cultivator. As exhibited in 
an experiment on Kennington-common, five strong horses were 
attached to a small wooden frame, about six feet square, the oentre 
of which consisted of a serìes of five iron cylinders, each armed with 
20 teeth of the consistence of an ordinary pick-axe, set in a poaition 
best calculatei^ to enter the ground with the smallest amount of 
resìstance. Cast-lron scrapers affixed to the rear of the machine 
were intended to i^eive the clod of earth from the teeth, and com- 
plete its frìability ; but early in the trial these scrapers yielded under 
the force they were subjected to, and the complete action of the 
machine, as designed by the inventor, was consequently not seen. 
The great objection to this, and ali other implements of the same 
character hitherto introduced, arises from the irregularity with wbich 
the iron diggers enter the ground, and the impracticability of 
tuming the upper soil over so as to destroy the grass or weeds 
growing upon the surface. The irregularity of dep^h produces a 
corresponding number of holes, into which ali the drainage of thn 
field necessarily discharges itself, and at these points seed sowi: 
would, as a matter of course, perish. The conseqilence of not 
effectually tuming over the sod would be simply this, that after the 
first shower the grass or weeds shaken or scarbBied by the machine 
would sprìng up with increased fertility, and in a few days the 
surface of the ground would resumé its originai hard&aed state. The 
trial was not satisfactory. 

HACHINERT por GBINDINO COEN. 

At the late meeting of the British Association, Mr. Crosskill de< 
scribed an improvement in the construction of Com Mills, the inven- 
tion of a working man named Bamett, — and consisting of an applica- 
tion of wire ganze inserted in cavities in the mill-stone, which serve 
the purposes of ventilating the com during the process of grinding, 
and of Uberatìng those portions of the flour which are sìifiUciently 
ground before reaching the peripherìes of the stones. By this coii- 
trivance, Mr. Crosskill asserted that a much larger proportion of 
gluten is retained in the flour — consequently, there is much less waste ; 
and the same quantity of wheat is capable of being converted into a 
larger quantity of food. The saving was stated to exceed 5 per cent. 



HTDBAULIO MACHINES IN AGBICULTUBB. 

Spain, strange to say, appears to be leading the way to an obvious 
and important improvement in irrigation. The Bdetin QficUd de 
Toledo gives the followìng account of the recent employment of an 
Hydraulic Machine there : — '' We bave seen in this city, for the first 
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time, the application of an hydraulic roacliiiìe, constnicted in Madrid, 
in the maniifactoiy of Nicolas Grouselle & Co.^ outside the gate of 
Bìlboa, destìned to raise the waten of the Tagus for the iirìgation of 
the lands which surround it. The resulta obtained ought to fix public 
attentìon and that of the authorities of l^e provinces in an extraordinary 
manner, from the importance which the establishment of these ma- 
chines may give to our agrìculture in ali the points where their ap- 
plication should be possible, employing the force of water as the 
motor. The machine, which we have seen in action, has highly ex- 
ceeded the expectations which we had conceived of it. Placed upon 
a dam, which had been broken and abandoned for some centuries, ih,e 
engmeer constructorhas succeeded, with the insignificant fall of a foot 
and a half, in obtaìning a moving power which raises 130 arrobas 
(25 Ibs. each) of water per minute to the height of 80 feet, which is 
equal to what eight norias would produce, for which, working for 
twenty-four hours, it would require thirty horses. " The general impor- 
tance and utility of hydraulic inachines of various kinds, in town as well 
as country, are not yet appreciated as they ought to be and will be. 

PISH HANTTBB AS A .8UB8TITUTB POR GUANO. 

In a paper read to the Society of Arts, by Mr. J. B. Lawes, it 
has been stated that a discussion has taken place on this subject 
before the Boyal Dublin Society ; from tìie Report of which we 
gal^er that large quantities of offal fish and fish offal, which at pre- 
sent are thrown into the sea, would be brought to shore, provided 
they could be sold on the spot at a prìce of from 30«. to £2 per ton. 
Mr. Pettitt's process consists in mixing sulphuric acid with the fish- 
materìal, and drying it. It appears that a Fìsh-Manure, prepared by 
Buch a process, although undoubtedly an excellent manure, is neyer- 
theiess widely different from guano, both as to the oonstituents which 
it supplica and the state of combination of those constituents. In 
guano we find large quantities of phosphate of lime (in a state of 
comminution in which it is more readily available than in most other 
manures) ; whilst, judging from the anaiysis by Professor Way, tìie 
product of Mr. Pettitt's process contains only a very small quantity 
of phosphate of lime. In guano, again, the whole of the nìtrogen, 
or nearly so, exists, either in the form of ammonia or of other very 
readily active nitrogenous compounds, the products of the perfect 
chemical destruction, in l^eir passage through the body of an«animal, 
of those more stable nitrogenous compounds of which the bodies of 
the fish so largely consist. In the product of Mr. Pettitt's process, 
however, there can be but little of the salts of ammonia or the other 
compounds resillting from the digestion, assimilation, and retransfor- 
mation of the substance of the fish when it has been used as food. In 
fact, the propostìd fish-manure is dried animcU matter, with but little 
chemical alteration ; in which, therefore, a large proportion of the 
nitrègen will stili exist in its originai state of combination. However 
valuable, therefore, such a substance may be as a manure, it can cer^ 
tainly with no propriety be called a gtumo. The chemical eifect of 
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the sulphuric acid on the animai matter, and ita utility in the process, 
are, indeed, not very obvious. It would probably serve, on the ono 
hand, somewhat as an antiseptic ; and on the other, to retaìn the amali 
quantity of ammonia which might stili be formed. 

Again, the sample of fish-manure analysed by Professor Way con« 
tain^ only about 5 per cent, of water. But as the quantily' of water 
in fresh fiish is not much less than 8 per cent., it is obvious that li 
would take from four to five tons of fresh fish to produce one ton of 
the manure in the condition of dryness as stated. If, therefore, we 
take the most favourable estimate which the statements at preeent 
made seem to justify, namely, that one ton of fish, or its of&l, oould 
be delivered on shore for 30«., it would then appear that from £6 to 
£ 7 must be paid for the raw material only at IJie place of landing of 
one ton of manure : to which must be added the cost of sulphuric 
acid, of the drying, of laboùr of boys, transports, &c. 

For these reasons, it will be very difficult to produce a manure of 
the kind in question which can be sold to the farmer at much less 
than the present price of Peruvian guano. It would seem, indeed, 
from calculation, that unless oiFal fish and fish-offal could be obtained 
at an ahnost nominai price, it would at present be almost impossible 
to establish a manufacture which could so compete with the manures 
now in tlie market as to hold out a prospect of success both to the 
producer and the consumer. And how far also a decline in the pre- 
sent supplies of naturai guano, as well as a much reduced estimate of 
the cost of the fresh fish and oSal might affect the result, is of course 
a further question. 

NEW SOUBCB OP 8UPPLT OP GUAITO. 

Mb. James C aibd states, in a letter to the Times, that an immense 
deposit of Guano has been discovOTed in the Indian Ocean, between 
MAUiìtius and Calcutta. Four samples bave been brought home, two 
of which are of superior quality, resembling the g^ano of Saldanha 
Bay. The other two are comparatively inferior ; but as the samples 
were taken from near the surCace, it is considered that they are in- 
ferior to what may be found beneath. The discoverer traversed the 
island in various directions, and found guano everywhere. The 
island is twenty miles long by seven broad, and is thus forty timeq 
the size of Ichaboe. 

TOWN CLOCK POE BIBMINOHAM. 

Among the recently projected plans for giving the inhabitants ad- 
ditional convenience, is that of a Public Cl(xJ£, propoeed to be placed 
in one of the most conspicuous parts of the town, — ^in ali probabifity 
the top of New-Street. Twenty designs were sent in, and from these 
the committee seleoted one, designed by Mr. Francis Whishaw. 
Having in view the further omamentation of the town, as well as 
the public utility of the erection to be set up, Mr. Whishaw consi- 
dered that a statue of some sort would best fulfil the first-named oonr 
sideration, if it could be made subservient to the second or more 
utilitarian consideration ; so he chose the subject of Hercules reliev- 
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ing Atlas for some time of bis burden (see Virgii, Ovid's Met., and 
Hesiod.) The figure of Herctdes is 8 feet high, hearing on his 
shoulders a celestial glohe (a four-faced clock to he iUuminated at 
night), 5 feet in diameter, — the whole standing on a massive-looking 
pedestal 5 feet in height. 

The dock-works (Shepherd's electrìc, as used at Greenwich Ob' 
servatory, &c.) are to be placed within the pedestal, which is to be 
kept at aU times at an uniform temperature by jets of gas within, in 
oonnexion with the pipe supplying gas for the globe ; the shafb £rom 
the Works to be carried up to ihe globe for the purpose of communi- 
cating motìon to the hands inside the figure, wluch is intended to be 
cast in metal, and bronzed extemally, as also the pedestal. 

By the adoption of the electric clock, Greenwich (railway uniform) 
time may be accurately transmitted to Birmingham ; and, moreover, 
ali other clocks belonging to ihe corporation of the borough may be 
replaced simply by clock-faoes — ^thus requìring attention only to the 
parent clock, which may be located in such case in a house in the 
cantre of the field of horological operations. The time is not far dis- 
tant when clock-power will be suppfied to ali the principal cìties and 
towns of Europe as water and gas are at the present day. — Bmlder, 
No. 530. 

WESTRUP'S PATENT OONIOAL FLOUB-UILL. 

FoB this invention patents are taken out in every country in which 
ihey can be granted, and applications are daily made from the Conti- 
nent and the United States to bave mills. Besides the Conical 
Flour-mills already erected in Franco, Belgium, Vienna, and Mexico, 
others will speedìly be supplied to the Hanse Towns, Bussia, Den- 
mark, Sweden, and Switzerland, They may be seen in operation at 
Pavitt's, Wapping. 

The following are the constructive details : — 

"The old fiat flour-mìU ordinarily oonsiats of alower fixed drcnlnr stone, and 
an upper revolvìng one, each of aboat 4 ft. 6 in. in diameter. The wheat being in- 
troduoed between an aperture, ìa drawn in, and ground between the revolving and 
the fixed awrfacea. The averaee weight of these stones is about 14 cwt., and it is 
ordìnarily found that the grìnding surface presented is so extended as to render 
the deliyenr of the flour coctremefy slow and uncertaìn, notwithstuiding the great 
Telocity of the mniiin^ stone, which is generaUy 120 rerolutions per minute. The 
evil ansing from this oircumstance is, that the nour, finding only a partial escape, 
is trìturated and re-triturated, to the great ultimate injury of the meal. 

*' Some idea of the power required to keep such massive machines in operation 
may be gathered firom the faot, that a single pair of stones, 4 feet in diameter, re- 
quire the power of a four-horse engine to mamtain the neeofiil speed. This enor- 
mous power become^i necessarr, in consequence of the great weight of the * top 
gtone, the rapid rate of reYolatìon, and the yezy large amount of friction prò- 
dttoed by the prooess of grìnding so glutinous a substanoe as meal between sudi 
extendea surfaces. 

" These are the principal objections to the old fiat mill ejstem of grìnding, 
which has been the uniyersal one in use in ali parts of the kmgdom for a consi« 
derable time; the only yariation in practice consisting of the motiye ^wer. 
Most oommonly steam power is employed, but when the locahty admits of its in- 
troduction, the cheaper and moreuniformlycertain agent, water, has been brought 
into action. In aU other respects, the mèchanical detail of the system has been 
TUiiformly the same. 

"The ' conical' mill is intended to obyiate these defects; and ayery fewre- 
marks will suffice to show that its inyentor has not only detected their causes, bu^ 
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has bronght into operatìon a mostpbilosopliic, and therefore snccessful, combina» 
tion of grindìne and separating agencies, oy wnich these defects have disappeared 
to aa extent wnich leavea little to be desired. The beneficiai change» effiacted 
may be euccinct^ enumerated. First, the reduction of the weight of the ran- 
ning-8tone firom 14 cwt. to 1^ cwt., b^ piacine it beneath instead of upon the fized 
one ; secondlv, the redaction of the size of the stones in the proportion of 3'34 to ' 
1 ; and thirdiy, the givine to the stones a new form — that of the frustum of a 
con'e. The aavantage or lesaening the diameter and weight of a mass, of which 
the one is 4 cwt., and the other 14 cwt., will be apparent, when it is considered 
that its effective velocity is ISOrevolutions per minute, and that this yelocitj must 
be Bostained against the enormons friction of the grinding sorfaces. The altered 
position of the running-stone admits of a mach more deucate adjustment of the 
opposing surfaces, and givesto themiller an easy and effective control over the 
most important portion of bis operation. The conical form facilitates the dis- 
charee or the flour, and ob-viates the clogging and overheating of the oldpractice. 
In addition to these advantages, by apudicious modifioation of the ordinary mode 
of dressing, or rather by a combination of the mill with the dressing machine, a 
perfect separation of the flour from the bran is effected at the moment the grìst 
escapes from the stone. The bran stili remaina in the mill, and falls by its own 
gravity to a seoond pair of stones in àU respects resembling those already de- 
Bcribed. 

" Both pairs of stones are mounted upon the same spindle, and of course im- 
pelled by the same gearing. The operation of the lower pair need not be de- 
Bcribed ; they complete the procesa, and leave nothing unoonverted into flour 
which could add either to the weight or the quality of the loaf. In considering 
this arrangement, we cannot fail to be struck with the analogy subsisting between 
it and that which we observe in the construction of the jaws of animals — a circom» 
stance which assures us of its philosophical superiority. 

" There were three trials as regarded the old system and the new. The first 
ex^riment on the old mill gave a discharge of 16 Ibs. of flour in Ave minutes, 
which was equalto 192 Ibs.per nour ; while upon the patent mill there was a discharge 
of 3jH ll>8 ùi uve minutes, or 462 Ibs. per hour. The oifference, therefore, on that ex- 
periment was, against the old system, 270 Ibs. per hour. The second experiment 
tried was even more favourable as regarded the new system. 

" Two conical mills worked against two on the flat principle for an hour, ascer- 
tained exactly, and with the following resulta : — Conical mul (No. 1.) producedSf 
bushels ; ditto (No. 2) 7| bushels ; Fiat mill (No. 1.) 3 buahela; ditto (No. 2.) 3 
bushels." 



OSaAN MACHINEBT. 

At the late meeting of the Brìtish Association, Mr. Forster (of 
the finn of Messrs. Forster & Andrews, organ-builders, in Hull) gave 
a descriptìon of certain Improvements in Organ Machinery ; more 
particularly connected with the pneumatic lever, whereby greater 
facility would be given to the organist. He also introduced several 
pieces of machinery, likely to eause a complete revolution in the 
structure of that part of the instrument ; others relative to the pre- 
vention of noise and friction, which latter had hitherto been an ob- 
stacle in the elasticity of the touch. During the subsequent discus- 
Sion, Mr. Forster said the late Mr. Booth, of Wakefield, invented and 
applied l^e pneumatic lever to organs for aiding in obtaining wind, in 
1823 ; but the lever for the keys was not known tiU 1831, when Idr. 
W. Hamilton, of Edinburgh, and Mr. Barker, an Englishman, residing 
in Paris, simultaneously made the appHcation. The Rev. W. V. Har- 
court stated that the organ there was so heavy to play that the most 
admired anthems could only be got once or twice a year. The im« 
provements, he believed, would obviate that difficulty. He had seen 
\±>r, Camidge in a complete state of exhaustion from the ma^in^ftì 
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labour some of tliose performances required. The Chairnum compii- 
moited Mr. Forster on the improvements exhibited. 

WASHING CLOTHES WITH STEAM. 

The New Torh Tribune descrìbes a Machine for Cleaning Dirty 
Linen by Steam, by which the clothes are washed and dried ready for 
the wearer, in less than thirty minutes. It consista of a strong 
wooden cylinder, four feet diameter, and four and a half feet long, 
motinted on a frame, so as to be driven by a band on one end of the 
shaft. This shaft is hollow, with pipes so connected with it that hot 
or cold water, or steam, can be introduced at the option of the per- 
son in charge. The cylinder being half full of water, a door at one 
end is opened, and from 300 to 500 pieces of clothing are thrown in, 
with a suitiible quantity of soap, and an alkaline fluid, which assista 
in dissolving the dirt, and bleaching the fabric. When the cylinder 
is chàrged, it is put in motion by a small steam-engine, and made to 
revolve slowly, first one way a few revolutions, and then the other. 
During this operation the steam is let in through a double-mouthed 
pipe, somewhat in the form of the lettor X, one mouth being in and 
the other out of the water; the steam, entering the water at the 
immersed end, is passed through the clothes for fifteen or twenty 
mìnutes, and then escapes at tibie oth^. The steam is now cut o% 
the warm water drawn off, and then cold water introduced, which 
rinses the articles in a few more tums of the cylinder. The drying- 
machine seems, from the descrìptìon, to be very similar to, if it be 
not identical with, the hydro-extractor, or revolving machine, by 
which water is driven out of goods by centrifugai force, invented 
some few years back by Mr. Seyrig, and manufactured by Messrs. 
Manlove and Alliott, of Nottingham. A cylinder of wire network is 
made to revolve at a very rapid rate within a closed cylinder, by 
which ali the moisture is carried to the outside case. It is said that 
with the washing machine, one man and three women can waah from 
8000 to 5000 pieces a day. 

BATE'S NEW FIRE-ESCAPE. 

Thtb invention differs from the existing Fire-Escapes in this im- 
portant respect — ^that it is intended to forni a permanent adjunct to 
every dwelling, so as to be at ali times available and self-acting in 
the event of tìie outbreak of fire. The machine consists of a cylin- 
drìcal tube or shaft, built of brick, stono, or zinc, attached to the 
house, and running up its whole height, either in fh)nt, at the back, 
or at the angles. This shaft is two feet six inches in diameter in- 
temally, and an entrance into it from each of the upper stories is 
afford^ by a fireproof door, exit being obtained by a door at the 
bottom, which opens by a spring. The cylindrical shaft contains a 
canvaa tube, running nearly the whole height of the house, and 
having four or five rows of vulcanized India-rubber springs. In 
the case of fire, the inmates of the dwelling wiU effect their escape 
by descending through this curious tube, which, being possessed of 
the property of expansion or contraction, adjusts itself readily to the 
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bulk of any individuai, and at the sanie tìme keeps up a sufficieut 
pressure upon the sides to prevent a too rapid descent The entrance 
doors open into the thìckness of the wall, and dose by a spring as 
soon as any person has made bis escape, in order to exclude smoke 
or sparks from the tube. There are also openings in the canvas 
corresponding with tbe entrance doors ; the exit door is opened by 
a spring, which is acted upon by the weight of the person escaping ; 
and haying safely delivered one precious freight on to the pavement 
in front of the house, Ibe door is made immediately to dose again of 
itself, so as to be ready for the next comer. At the bottom of the 
tube an elastic buffer, or cushion, is provided, which has the effect of 
rendering the rapidity of the descent innocuous. The machine ia 
calculated to be capable of delivering as many as twenty p^-sons in 
the space of two or three minutes ; and it is so contri ved tìiat invalida 
may easily effect their escape, whilst yoimg children can be safely 
home upon the shoulders of adults. One instrument is capable of 
doing duty for two houses ; and the expense of fìtting up each 
machine is estimated at fìpm 30^. to iOL There is, however, a 
cheaper application of the invention for the smaller description of 
dweUings, which would reduce the expense to 51. per house. — Time», 

lìfPBOYED WHEELBABBOWS. 

At the late meeting of the British Association, Captaìn Wilson 
called attention to a newly constructed Wheelbarrow, which will 
enable the labourer to perform doublé the amount of work ; as, by 
the alterations, the barrow is capable of holding twice as mucl^ 
and requires no more exertion to whed than that at present in use. 
The best constructed barrow for certain purposes, is the waaber- 
woman's wheelbarrow, which has a stage raised over the wheel for 
the linen-basket. The present example is the more complete, car- 
rying out fuHy that idea. The first difference of the new bairow 
from the one in use is, that the wheel is sunk into the fioor of 
the barrow, thus throwing a great portion of the weight on the top 
of the wheel, instead of ìts being, as previously, between ihe band 
and the wheel, and by this alt^tion can be doubled the quantity 
of the load. The floor of the barrow is broader at the handle thaa 
at the wheel, as by ìncreasing the balance and pressure on the 
band, to counterbalance the weight beyond the fulcrum, iseziiii.* 
guished the oscillation. The handles are a separate joint from the 
framework of the barrow, and are raised, so as to decrease the firat 
lift as much as possible ; and by this arrangement they bring the 
weight below them, and cause a horizontal pressure, instead of at an 
angle of thirty to tibirty-five; they thus bave a £ur forward move- 
ment, instead of the wheel being pressed into the ground. A brasa 
pin is placed in the tip of the band-board, directly in a line with 
the wheel, so that it will serve as a guide to the labourer when he 
requires accuracy in bis work. 

MANUFACTUBE OF BOOTS AND 8H0ES. 

Mb. J. Sfabkeb Hall has read to the Society of Aris a paper 
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on tìbe *' History and Manu&ctnre of Boote and Shoes," in which 
he gave an elaborate account of that article of costume, from the 
earliest perìod tò the present thne, Ulustrating his remarks by refer- 
enee to a large collectìon of specimens and diagrams, many of the 
latter beìng taken from Egyptian and other remains at the Britìsh 
Museum. Mr. Hall gave a most interestmg extract from an essay 
on boots, and shoes, and sUppers, written by Professor Camper, of 
Leyden, about a hundred years ago, and then came to the practical 
pari of the question — the boote and shoes of the present day, and 
how tìiey were produced. Boote were preferable, he saìd, to shoes, 
as ihey gave greater support to the feet and ankles. The mconv&< 
nienoe of lace and button boots was then referred to ; and the substi- 
tation of elastic web sides, mtroduced by Mr. Hall about twenty 
years ago, was thought to be preferable. Some dìfficulties were at 
first encountered in getting a web which should be at ali times and 
seasons perfectly elastic and pliable, and should return to its norma! 
state on the removal of strain. This had been attempted with spirai 
wire, and with the ordìnary India-rubb^, but it was found that the 
dne was too rigid, and that the other, on a cold day, lost ali its 
elastic properties. After a series of ezperiments, and the intro- 
duction of vulcanized India-mbber, the exact elasticity required was 
obtained. 

THE TOBAOCO-FIPB TBADB 

Is suffering frt)m the excessive competition with the French Fancy 
Olay Pipes. At one time the Dutch enjoyed a tolerable share of the 
pipe trade in this country, in consequence of their getting them 
neatly moulded The British pipe-miakers, though possessing the 
best fields of clay for this purpose, are far behind both the fVench 
and the Dutch in the method of moulding fancy clay pipes. The 
effect of the competition has been, it would seem, to increase the 
number of Uie London tobacco-pipe manufacturers from three or four 
to about three or four hundred. The quantity of long pipes supposed 
to be made in London daily, is a Httle above 1000 gross ; and if it is 
estimated that there are 350 men engaged in the work, this will give 
<m an avente, as the production of each man, about three gross per 
day. The price varìes from 1«. to 1«. 6d. per gross. Several attempts 
bave been made within the last few years to produce the ordinary 
day pipes by machinery ; and it is rather surprising that what would 
seem to be so simple a thing should not hìtherto have been attended 
with success. — Journal ofthe Society ofArts, No. 37. 



8EWINO MAOHINEB. 

Mb. a. Newton, of Ghancery-lane, has patented an improyed 
Sewing Machine, consisting in an arrangement of machinery wherein 
a bearded needle is employed for throwing a line of looped stitches 
into the fabric that is required to be stitched. This fabric is hung 
upon pins projecting fix)m two circular racks, which move in grooves 
formed in the face of a circular frume. These radm are driven by 
pinions taking into their teeth, and the fabric is thereby passed under 
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the action of the needle^ which, having a quick reciprocating motioii^ 
BÌmìlar to that of the needles of stocking-frameS; and being m lìke 
manner supplìed with thread, is passed backward and forward through 
the fabric, leavìng a chain of loops on the inner &ce of it. A stiletto^ 
carried by the sanie arm, pierces the holes for the needle to pass 
through. 

Mr. W. E. Newton, also of Chancery-lane, has patented eertain 
Machinery for Sewing by means of a donble-looped stitch. There are 
two needles employed for this purpose; one of which works vertically 
and the other horizontally ; each needle carries a separate thread, 
which are looped into each other altemately, the cloth or mate- 
rial to be sewn being fed forward under the vertical needle. The 
machinery comprehends also an arrangement for keeping the sewing- 
threads at a proper tension, as they come from the spools or bobbins 
on which they are wound. 

THE LANCABHIRE SEWINa-MACHINB. 

A MACHINE hearing the aibove title, which has attracted a great 
deal of attention, and is coming into very general use in London and 
the lai^e provincial townfi, has been exhibited in operation at the 
of&ces of the Company formed for the purpose of carrying out the 
patent, No. 2, Lawrence-lane, Cheapside. From the description of thia 
Machine, it will be perceived that ali the stitches will be of unifonn 
length, that the tension of the thread in each place will be Constant, 
and that the stitching will be much stronger than that produced by 
hand-work. Every portion of a garment may be sewn by thiis ma- 
chine with rapidity, strength, and extreme neatness, excepting only 
the stitching of the buttons and button-holes, and without regard to 
the work being light or heavy, coarse or fine. It admits also of a 
successful application to gaiters, boots, shoes, oorsets, sacks, bags, 
sailcloths, &c. 

The stitching in this machine is effected by two needles, each of 
which is sapplied with thread from its own bobbin. One needle 
working vertically, and the other horizontally through the loops made 
by the first, a chain-stitch is produced which possesses great beauty 
as weU as supeiior strength. The entire apparatus, which stands 
upon a square foot of surface, and is only about a foot in height> is 
actuated by a small, heavy wheel, to which a handle is attached ; and 
in very rapid work this handle is drawn by a treadle and link. Upon 
the shaft, at the end of which the driving-wheel is keyed, is a cam- 
groove, in whioh the short arm of a lever terminating in a globe is 
made to work. The upper end of this lever receives a reciprocating 
motion from the continued action of the machine, and the length of 
stroke thus obtained is employed, together with a subsidiary arrange- 
ment, for giving motion to the vertical needle. A large ann rìaes 
from the apparatus, at the back, and stands forward, its front ex- 
tremity terminating in the apparatus which carries the needle. Ini-' 
mediately undemeath the top piate of the machine, and so placed as 
to act upon the same point as the extremity of the vertical needle, is 
the horizontal needle. This instrument is of a spirai form, the par- 
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ticular curve of which ensures the perfection of the work. It ìs 
mounted on a short vertical arbor, which carries a tootbed pinion. A 
toothed aro gears into this^ and the are having a reciprocating motion 
imparted to it by a cam^groeve apparatus upon the luain-shaft, par- 
ticipates in that motion. The bobbin for the yertical needle is placed 
vertically in a convenient situation at the top of the machine ; by 
means of a tightening-screw the tension of the sewing-thread is ad- 
justed, and with it the tightness or looseness of the sewing. From 
the bobbin the thread is conducted through an eye fixed on the 
apparatus, and then through the eye of the needle, which is not far 
from the point, and finally retumed upwards before the operation 
begins. The bobbin for the horizontal needle is mounted on an 
horìzontal axle in a corner of the apparatus undemeath the top piate. 
Ite thread is laid in a small groove formed in the outside of the spirai, 
and is finally brought through an eye near the point. 

If this general description of the machine is understood, there will 
be no diffioulty in comprehending its operation. The cloth, having 
the line of sewing creased, or otherwise marked out, is laid upon the 
top piate, with the beginning of the line immedìately under the ver- 
tical needle. If the machine be actuated slowly, it will be seen that 
the vertical needle is driven downwards through the cloth, and that 
immediately after it is drawn back the continuous action of the ma- 
chine drives the horizontal needle through the loop which it leaves. 
. Thus the thread of the vertical needle embraces that of the horizontal 
one, at the same time that the latter also enters the cloth. By the 
aid of another cam, a short stroke is given to a small platform having 
a surface cut into minute pyramids, so as to euable it to grasp the 
clòth fìrmly when pressure is made upon it from above, by means ot 
a piate wiUi a spirai spring re-acting against a fixed obstacle. The 
result of this simple contrivance is, that at the completion of each 
stroke of the needles the motion of the platform carries the cloth from 
under the vertical needle, and that needle at each successive stroke, 
and the horizontal needle also, works in new cloth. As the length ot 
stroke of the platform admits of adjustment at the pleasure of the 
operator, it follows Uiat the stitching can be made as coarse, or as 
fine, as is deairable. The machine being thus rendered self-feeding, 
it ìa only necessary to guide the cloth in such a manner that the 
needles shall work upon the required line. It is equally indifferent 
to the success of the operation, therefore, whether the sewing be re- 
quired to take place in a straight line, or upon a curve, to tum a 
Bharp curve, or to make a series of zigzags. 

Speaking of this invention, upon its introduction from America 
into Glasgow by Mr. Darling, the Glasgow Chronicle says: — 

" Sewing is effected by this machine with amazing rapidity, run- 
mng off in something less than a minute a line of stout sewing which 
an ordinary seamstress would scarcely overtake in the course of half 
an hour 1 Line after line it traces with unabating celerity and ease, 
till the two bobbins which supply the thread to the doublé needle 
machinery be wound off. By the band, the machine may be driven 
at the rate of 500 stitches per minute ; by the foot^ at nearly twice 



126 TEAB-BOOK OF FACT8. 

tbat rate. Nor must it be supposed that the work execnted at this 
extraordinarìly rapid rate is loose, ìrregular, ' slop' sort of work. On 
the contrary, it is strong, dose sewing, beautifully regular, and alto- 
gether such as it would require a yery finn and well-practised band 
to equal." — Meccanica* Magaamey No. 1562. 

■ • 

BALTAIBB. 

This hnge Worsted Manufactory was opened on September 20^ 1853, 
with an entertainment on a scale of corresponding magnitude ; 3750 
persons, including 2500 operatives, having sat down to dinn«* toge- 
ther on the occasìon, which combined not only the formai opening of 
the establishment, but the completion of the fiftieth birthday of the 
proprietor, Mr. Titus Salt, and the majority of hìs son. Saltaìre is 
near Shipley, on the Aire. We quote some particulars from the 
Bradford Observer as to the extent, &c., of the works. The area 
approprìated to the buìldings is oomputed at 6 acres ; while the 
seyerai floors in the mills, i^arehouses, and sheds, form a superficies 
of 55,600 yards, or 11 4 acres. The mill, which runs from east to 
west, will be 550 feet in length, and 72 feet in height above the level 
of the rails It includes six stories, and is constnicted of massive 
stonework in the boldest style of Italian architecture. The walls look 
like those of a fortified town. The floors are formed on arches of 
hollow brick, made on the ground by Clayton's patent process ; the 
openings in the bricks being used for the purposes of ventilation. 
Kows of ornamentai cast-iron colunms and massive cast-iron beams 
Bupport the arches. The roof is of iron. The Windows, of large 
size, are entirely fiUed with immense squares of cast plate-glass. The 
whole of this building is fire-proof. The whoie of the worìu are oon- 
structed of stone, supplied by twenty quarries in the surroundìng 
neighbourhood. The gas-works are upon White's hydro-carbon sys- 
tem, and are calculated to supply 100,000 feet per day for 5000 
lights, in mills, sheds, Street, and houses of the work-people. 4500 
hands will be required to keep these works going. This wiU involve 
an addition to the population of Saltaire of from 9000 to 10,000 per- 
sons. To accommodate these, Mr. Salt proposes to erect fortìiwith 
700 dwelling-housesof various classes, repletewith every convenienoe 
requisite for the health, comfort, and weU-being of the inhabitants — 
a noble opportunity, which it is to be hoped wiU be fully taken ad- 
vantage of. The architects are expressly enjoined to use every pre- 
caution to prevent the poUution of the air by smoke, or the water by 
want of sewerage or other impurity. Wide streets, spacious squares, 
with gardens attached, ground for recreation, a large dining-hall and 
kitchens, baths and washhouses, a covered market, schools, and a 
church, each combining every improvement that modem art and 
science bave brought to light, are ordered to be prooeeded with by 
the gentleman who has originated this undertaking. 

JACQUABD LOOH. 

Two nieoes of Jacquard, the well-known inventor of the Loom whicii 
bears bis name, bave been compelled, by poverty, to o£fer for sale the 
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Gdid Medal bestowed by Louis XYIII. on their uncle. The sum 
asked waa simply the intrinsic vaiue of the gold^ £20. The Chamber 
of Commerce of Lyons, becoming acquainted with the circumstance, 
agreed to become the purchasers of it for £24. " Such," sayB a 
French journal {Cosmos), "is the gratitude of the manufacturing 
interest of Lyons for a man to whom it owes so large a portion of its 
splendour." 

FLAX TS IBELAim. 

At the monthly meeting of the Conmiittee of the Boyal Society for 
the Improvement of the Growth of Flax, held in Belfast on 30th of 
March, a sample of perennìal flax was shown, which had been found 
gTowing wild in the county Cork. A letter was written firom Mr. 
John Egan, Limerick, enclosing a sketch of a new Scutching Machine 
invented by him, which he stated to be capable of cleaning 10 cwt. 
of fibre daily, with the labour of four persons. Mr. De Kock, the 
Society's Belgian instructor, had retumed from a trip to Flanders, 
where he had contracted for three oil mills on the Fiemish model, 
which would be erected by private individuals in Ireland. Attention 
was drawn to a new Machine for Cleaning and Scutching Tow, the in- 
▼ention of Messrs. Calvert and Gamett, of Cleckheaton, Yorkshire, 
a letter from whom was laid before the meeting, inclosing a specimen 
of the metal teeth used for the purpose. The machine consists of 
metal cylinders armed with these teeth, and it was stated to do its 
work much more perfectly than the implement termed a ** devU," 
which is commonly employed for the purpose. It was further stated 
to be capable of cleaning thoroughly not only the ordinary scutch mill 
tow, but also that of the coarsest and dirtiest kind produced by the 
buffing socks, and to convert it into fibre worth £10 to £12 per ton. 
A great quantity of this sort of scutch mill refuse has been hitherto 
bumt, as it was found that no means previously adopted had been 
fluccessful in cleaning out the fibres. Hence, if generally adopted in 
scutching distrìcts, ^e new machine might prove of great advantage 
in enabling the waste to be tumed to more profitable account. 



NEW KIND or COTTON. 

The editor of the Tribune has seen a specimen of a new and very 
beautiful sort of Cotton, broughtfrom amongthe Pine Indians of New 
Mexico by an officer of the Mexican Boundary Commission. Its pecu- 
Uarity consists of a fine, silky staple, superior in length and strength 
to ali kìnds previously known. The seed has been introduoed into 
Texas, and the plant will soon be grown there extensively. It has 
also the great advantage of not degenerating, and not requiring a re- 
newal of the seed. The plant, if ali these peculiarities are proved 
permanently to belong to it, must efiect a revolution in cotton nùsing. 
— American Paper, 

COTTON BOPEB POE BHIFB, AND COTTON NET8. 

Thebe is a novelty about the Sovereign of the Seas that doubtless 
will be soon imitated by other vessels. The ropes which form the 
rcuming riggìng are of cotton, which we understand is not only capable 
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of a Ughter twist, but is not liable to become deteriorated hy friction 
in the same degree as hempen oords. After they bave been in use 
too for years, they can be sold for nearly as much as tJie originai cost. 
These ropes are quite smooth, and run with great rapidity through 
the blocks. The sails also of this vessel are of cotton, two set8 of 
cotton sails costing only the sum paid for one set of linen. Fishing 
nets made of cotton are much used in America. 



CHINA 6BA8S. 

The Bheea Plant, or the true Chinese Grass, is already cultivated 
by natives of Assam to make fishing lines and nets. Its shoots can 
be cut down several tìmes a year, and its fìbres they know how to se- 
parate. Major Hannay has been able to improve tìie process by the 
assistance of the Chinese in Assam. Captain Thomson, of the house 
of Thomson & Co., ropemakers, of Calcutta, found the Bheea-fibre 
tram Kungpoore to be three times stronger than the best Bussian 
hemp, and the wild Kheea everything that could be desù^ for rope- 
making, though the cultivated kind, probably from a difference in the 
preparation, he thought a little too rigid for the runnìng rigging of 
ships. But as there is no doubt of the strength and flexibility of their 
fibres, it is to be hoped that they will, when more generally known, 
be more extensively employed for rope-making both in India and 
England, especially as they can be produced at a price under that of 
Bussian hemp. Neither the Boyal nor mercantile navy need there- 
fore be restricted to European sources of supply for this essential part 
of their equipment ; but as the Bheea of Assam, lìke the Chu-Ma of 
China, produces fìbres of different degrees of fìneness, according as 
they are taken from the later or the earlier crops, so may they, though 
rivallìng those of grass cloth in fìneness, exceed those of Bussian or of 
Polish hemp in strength. — J)r. J. Forbea Moyle, in the Jov/tnal of the 
Society of Arta, 

SINGULAB DISCOVEBY IN THB PBODUCTION OF SILK. 

Jt has long been known to physiologists that certain colouring 
matters, if administered to animals along with their food, possessed 
the property of entering into their system and tinging the bones. 
In this way the bones of swine bave been tinged purple by madder, 
and instances are on record of other animals beìng similarly affected. 
No attempt, however, was made to tum this discovery to account 
until lately, when Mons. Boulin speculated on what might be the 
consequences of administerìng coloured articles of food to silkworms 
just before spinning their cocoons. His first experiments were con- 
ducted with indigo, which he mized in certain proportions with the 
mulberry-leaves serving the worms for food. The result of this treat- 
ment was successful — ^he obtained blue cocoons. Prosecuting stili 
further his experiments, he sought a red colouring matter, capable of 
being eaten by the silkworms without injiuy. He had some difficulty 
to find such a colouring matter at first, but eyentually alighted on tbe 
BigTMnia diica; small portions of this plant having been added to the 
mulberry-leaves, the silkwornìs consumed the mixture, and produced 
red-ooloured silk. 
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NEW MATEBIALS FBOM WESTERN AFRICA. 

Mb. Thomas Clego^ of Manchester, proposes two New Materials 
for Textìle Manufacture, which have been recently receìved from the 
south-west coast of Africa. The first of these is a fibrous substance 
sent by a missionary at Abbeokuta, as ** Bed Gotton." It is noi 
produced in the neighbourhood of that place, biit is brought thither 
from the Houssa country to the northward, in considerable quantities ; 
and the people who bring it state that the deep red colour which it 
bears is naturai ; but the writer of the letter adds, that the Chief at 
Abbeokuta '* thinks they lie." The scepticism of the Chief is un- 
doubtedly well founded. The material, which is not cotton at ali, but 
an entirely new species of silk, is unquestionably dyed, probably with 
alkanet-root, which, we believe, is abundant in Africa. If sent in 
its naturai state it wiU undoubtedly prove a very useful material for 
the waste silk spinners. The letter does not contain any Information 
as to the price which this material bears in Africa ; but as it is 
stated to be produced in great abundance, it seems probable that the 
price will be moderate. The other material to which we have re- 
ierred, is a new and somewhat peculiar description of wool, stated to 
be brought from Quitta, a town on the coast to the westward of 
Abbeokuta; but as the climate of the coast must be very un- 
favourable for the production of wool, we think it is probably brought 
from some of the mountainous regions in the interior of the con- 
tinent. Like the dyed silk, it was sent to this country as a sample of 
cotton, and with it was some yam, purportlng to be spun from it. 
That, however, is unquestionably an error, as the yam is made from 
cotton. The wool seems of tolerably fine quantìty, of a pale buff 
colour, apparently naturai, and is worth, we are told, about I9. ^d. 
per pound. If it can be found in quantity, it wiÙ prove a very 
acceptable boon to the woollen manufacturers of this country, whose 
supplies of raw material have latterly proved very insufficient. — 
Manchester Gua/rdian, 



DAVIES'S PATENT PEDOMOTTVE CARRI AGB. 

This Carrìage consists of a single wheel of 6 feet 6 inches diameter^ 
with a seat an4 winch attached to the centre ón either side. The 
wheel of 7 feet dìameter covers 21 feet at each revolution, and the 
weight of the whole averages from 80 to 90 Ibs. A great merìt in 
the invention is the small amoimt of frictìon and the mode of 
suspending the weights. The weight is thrown a little in front of 
the axle. From various trials it has been shown that two persona 
can travel wich ease at the rate of sixteen miles an hour ; and that 
so little are the legs called into play (the body being quite at ease^ 
and supported by a padded cushion in front), that iJie fatigue of 
working the carrìage sixteen miles is not so great as that of walking 
four miles. In wheeling round, the person on the inner side throws 
his whole weight on — ^which raises the outer rìder off his legs, and the 
wheel Comes round instantaneously. The inventor and oUiers feel 
assured that thirty miles an hour might be acoomplished wìthout 
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any great effoit. The invention ìs altogether a gieat improvement 
on the origmal velocipede. * 

nixey's patent rbvolvino till. 
Mb. Nixet, of Moor-street, Soho, has patented this invention to 
provide the means of protecting both the trader and his customers, 
in a rapid succession of payments over a counter, from the im- 
putation of firaud or of «ror where no ground exists for it ; and to 
nx the fraud or the error on the rìght party, when the transaction 
has not been faìrly or correctly adjusted. For this pnrpose he has 
invented the " Kevolving Till" described in bis patent. It consists 
of a cylindrical box, about four inches deep, and six inches in 
diameter, which is either screwed down upon the counter, over the 
money-drawer, or else is let down flush with the counter itself. In 
either case, tìie operation of the instniment is the same, and 
extremely simple and effective. A short upright axis supporta a 
shallow circular tray in the top of this box, which is divided into 
six equal sectors by partitions. Each sector has a movable bottoni 
hinged upon tlie lower edge of the partition, and opening in the 
same way. In general, these bottoni^ will be supported ; bui ai 
one part of the revolution of the tray the bottoni will give way, 
and that sector will discharge its contents through -a hole in the 
counter, within this instniment, into the drawer below. Money 
paid by a custom^, is put into one of these sectonal compartments. 
A strong piate of plate-glass prevents both tradesman and customer 
from touching cash whìlst in the tray ; but the piate has a sector 
cut out of it corresponding in size and position with that of one of 
the sectors of the tray, to enable the money to be deposited in it. 
The money being placed in the open sector, the tradesman touches 
a small ivory handle connected with a simple escapement arrange- 
ment ; and the tray is carried by a sudden movement through uie 
sixth part of a revolution, thus brìnging the money just paid in 
under the piate of glass, and, in fact, impounding it. Another open 
sector is now ready for the next payment ; and the same operation 
being repeated with the handle, it is evident that five successive 
payments may l^us remain in sight together, and sufficiently long 
to admit of the adjustment of any matter of dispute. At the next 
touch of tiie handle, ihe first sector spoken of is brought into the 
position where its bottom is no longer supported, and the money 
falls into the drawer below. 



NEW TELEPHONB. 

A VBRT curious System of Telephony for the transmission of 
language at great distances, by means of musical sounds, has heea 
inventa by M. Sudre, at Paris. The pian consista in making use 
of three notes placed at given intervals ; and which, combined or 
rq>eated according to certaìn rules, are capable of rendering the 
most complicated sentences. Thus, one of the company writes a 
few linea, and on M. Sudre reading them, he strikes bis three notes 
altemately, according to hia method, when a third person, without 



ICBCHANIOAL AND USEFUL ABTS. 131 

aay prevìons knowledge of the wrìting, repeats the worda merely 
from hearing the notes. The system has heen, it ìb understooci^ 
trìed on a yery extensive scale, to test its applicabili^ to naval and 
military purposes, and is stated fiilly to justify the high encomiums 
the French Institute and other scientific bodies have bestowed on it. 



habsibon'b fatsnt watxb and bpibit hetes. 
In this instniment, the liquid, in passing through the meter, acte 
in two opposite directions against two flexible diaphragma placed 
between chambers, into which it is alternately admitted ; thus dia- 

Elacing at every' movement, from the one chamber, a quantity of 
quid equal to that admitted into the other. This action gives 
motìon to spindles, which is ultimately communicated to the 
registerìng hands ; and thus the dial of the meter shows accurately^ 
at a glance, the quantity drawn off in gallona, quarta, pinta, &g. 
The instrument is aaid to he simple in construction, oertain in 
action under any pressure, aiid requiring no r^uiator to govem ita 
movements ; and ihe apparatus niay be connected at once to the main 
to the cask, and the quantity sold or drawn off at any part of the 
premises duly registered. — Journal Soc. Arti, No. 48. 

HOW TO OET HONET mOM BEES WITHOUT SMOKINa. 

Mb. M'Leod, head gardener at Àltyre, haa ìntroduced a ajatem in 
ihe Management of Bees, which bids £Eiir to superaede entirely the 
long-practised pian of smoking hives at the end of harvest, and 
destro3^g the beea. Mr. M. has sucoeeded in obtaining a larger 
quantity of honey from a given number of hivea, and of better 
quality than ordinory, without the loss of any of the bees. The 
multiplying process, too, goes on as unintemiptedly as under the old 
mode. Yarioua shapes and kinds of hive are uaed. One, which 
may be regarded as a model, is of wood, painted green, and of a 
cottage shape. It has glass panes in different parta, through which, 
on removing a shutter, the beea may be aeen working. At ihe 
«pper part behind, a hiinge opena, and ahowa aiz bell-glaaaea, "«dìich 
h(dd about three pounda of honey each. The bees lubve acoesa to 
iheae glaaaes through a small aperture in the board over which they 
«re set : as the iioney is d^KMsited bere first, the bees work down- 
warda ; and when the glaaaea are fall they can be removed, and 
fimptied at pleaaure. When they are replaced, a freah aupply of 
honey is again deposited. Although this process goes on so aa to leave 
the hive very little for winter provision, Mr. M. says he never had 
occasion to feed the bees, and that the larger the hive and the greater 
ihe number of bees, the lesa auatenance through the winter do they 
j«quire. The same proceaa, alìghtly varied, goea on with the other 
0rdinary akeps. There ia a amali hole made in the top of the atraw 
hive, on which ia aet a lath box, eight and a half inohea aquara and 
mx inchea deep, with a bit of window-glaaa in front. When thia 
box, which wiU oontain about 14 Iba. of honey, ia fiiU, it ia removed 
and emptied, and filled a aecond time ; 28 Iba., and aomethnea 32 Iba., 
of the fineat virgin honey, may be thua abstracted from a hive in, a 

K 2 



132 TXAB-BOOK OF FACT8. 

season, stili leaving as much in the body of the akep as -mR be 
Buffident maiiiteiianoe io the bees through the wìnter. SmaUer hives 
bave smaller boxes ; the quantity of honey taken of course being 
proportioned to the Btrength of the hive. — Forres Gazette, 

VABT ICE-HOUSE. 

FoR Boston, United States, has been built an Ice-House fifty feet 
long by twenty-nine feet wìde ; twenty feet high, independent of the 
main roof, which has a shed built over it to protect it from the sun ; 
and the eaves of the roof project ten feet on ali sides beyond the 
main building. On the ground floor ìs to be a retail room, eight feet 
by twenty. The ice-room, capable of holding four hundred tons, is 
protected ali around from the atmosphere by two apartments, each 
three feet wìde, the outer one filled with saw-dust, and the inner one 
with charcoaL Under the floor, the same materials are used. The 
rooms are supplied with g^tters which carry off the water of such 
quantity of ice as may melt. 

focock's fatent postable kite and hawe. 
A specimen of this apparatus has been submitted to inspection* 
The Kite is made of green calicò, stretched upon a wooden framework, 
so constructed as to be easily disjointed when there is no further 
use for its assistance, then to be packed ìnto a shape somethìng 
resembling an ubmrella. The Kite has attached to it an artifìcial 
Hawk, which, on the Kite becoming elevated, hovers in the air over 
the spots in which grouse or partridges are supposed to lie. The 
effect of this manoeuvre is to cause the birds, thoagh they may be 
very wild, to keep down until the sportsman advances sufficiently 
dose to obtain a good shot, when they take wing. The Kite and 
Hawk requirea person to be specially devoted to their superìntendence. 
^The Fidd. 

A PLTINO CHABIOT. 

A MODEL of a vehide constructed for the purpose of aerial naviga- 
tion was deposited in the late Ezhibition at Dublin. It is the 
invention of Lord Carlingford ; and in a conmiunication to a friend, 
it is attempted to be proved that it fuUy beare out its right to the 
above appellation. It is said to bave two expanding stationary 
wings to bear its weight, and two screw wings in front to draw it 
forward* 

CAMBAT ST0XE8. 

Cambat was celebrated for its Cat Stones above 2000 years ago» 
They are mentioned by the author of the '* Periplus " as onyxes, 
porcelain stones, or probably Jaspers, dyed stones, &c. Uertomenes> 
va. bis account of Cambay, in 1503, mentions '' A mountain wher» 
the onyx stone, commonly called the comeiian, is found, and not £» 
from ^ÌB, anotìier where chalcedony and diamond abound." Captain 
JSamilton, who vìsited Cambay in 1681, says : " The comeiian and 
i^te stones are found in this lìver, and nowhere else in the worid» 
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Of comeUan they make stones for signets, and of agates cabinets 
entire, except the lìds ; some, fourteen or fifteen inches long, and eìght 
or nine inches deep, are valued at £40. They also make bowls of 
some kìnds of agates, and spoons, and handles of swords, daggers, and 
knives, and buttons, and stone seats, and snuff-boxes of great vaJue.'' 
In Milbum's '' Orientai Commerce" they are mentioned as forming 
extensive articles of purchase at the East India Compan/s sales, 
though for many years past scarcely any of them appear to bave 
been sent to Europe ; China taking off the chief supplies. Two 
years ago considerable exports vrere made from Bombay of blood' 
stone, in its rough state. Such largo profìts were obtained from the 
earlier cargoes that the market was glutted almost immediately ; and 
fine specimens, which used to sell at Zs. or 48. a pomid, are now to 
be hskd in the Bombay market in abundance, at from 2^. to 3«. per 
cwt. ; and 281bs. weight of them, some eight or ten inches long, and 
five or six inches thick, bave been purchased for a couple of rupees. 
Were the native stone-cutters a little better instructed in the art, 
and taught to make up articles to meet English taste, there seems no 
reason to doubt bnt that the manufacture might very quickly be 
made a most extensive and lucrative one. The stones tìiemselves 
abound in the country, and are to be had at the most insignifìcant 
prices ; so are the corundum and the lac employed in cutting them ; 
and ihe expensive article of diamond-dust, universally employed by 
lapidarìes in this country, where it is of the utmost importance to 
avoid the expense of labour, is never thought of where this class of 
workmen are content with 10«. a month, for which they will tum 
cut as much work as an Englishman at £4. Lapidarìes in England 
complain of the Cambay stones as being badly finished, and in this 
state unsaleable. This arises from the want of instruction of the 
native lapidarìes, who, if taught, are quite capable of putting any 
amount of finish on them that may be desired. — Jmvmal of the 
Society of Arti, No. 60. 

AMERICAN LBATHER TBADB. 

The Leather Business of the United States is very extensive ! 
not less than a million and a half of hides are imported into the 
country every year, made into leather, and used for different purpoees. 
The capital invested in the tanning business has been represented in 
some statistica! tables as amounting to 19,000,000 dollars ; there are 
about 6500 tannerìes in the different States, in which no less than 
12,000,000 sides of leather are tanned every year, the value of 
-which amounts to 33,000,000 dollars. The best ai*ticles ever pub- 
lished in the United States, on Tanning, appeared in the Scientifie 
Americcm, voL 6. They were wrìtten by one of the most experìenced 
tanners in the coimtry. Since that timo a very excellent work on 
the subject, by Campbell Morfitt, has been published by H. C. Baird, 
pf Phiiadelphia. He descrìbes no less than twenty-six different 
tanning processes, some of which are very curìous, some rìdiculous; 
some good, others bad. The work contains Hibbiard's patent prò- 
cesa, but not that of Eaton, which has been patented since, and by 
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wliich veiy excellent leather has been made, we have been told, in 
ten days. The old methods of tanning were exceedingly tedious, and 
the grand object wìth tannerà, has been to sborten the process and 
obtun as good leather as by the old plana. — Sdenti^ American, 
No. 39. 



LEATHEB WITHOUT BABK. 

It was stated in the Mechanicè* Magazine, of September ISth, 
1852, that a Mr. Preller had taken out a Patent for Preparing Skina 
with materiale of which Bark formed no part. He used, on the one 
band, vegetable substances consistÌDg utrgely of starch, and con- 
tainìng little gluten, such as barley flour, rice flour, or even starch 
itself ; on the other, butter, milk, grease, and other £Ebtty animai 
matterà ; to which he added salt or saltpetre in certain proportions. 
With this mixture, skins prepared in the usuai manner are smeared, 
after whidi they are agitated in a revolving cylinder for a coiain 
length of timo, when diej quickly become ready for the currier. 

In a late number of the same publication it is stated, that '' this 
method of treatment is so remarkable for ita orinnality, and attended 
ynth. such excellent advantages in the course of manufacture, and in 
the character of the produced article with reference to the require- 
ments of practice, as to promise nothing short of a complete revolu- 
tion in the arts of the tanner, and the establishment, to a certain 
extent, of a new crìterion by which the qualities and value of leather 
for practical purposes are henceforth to be estimated. A large fac- 
tory in Lant-street, Southwark, has been fìtted up by Mr. I^^er ; 
and he is there carrying on bis manufacture to a very considerable 
extent, and with a degree of success which could hardly have been 
supposed would attend bis efforts in the comparatively short tizne 
which has elapsed sìnce he began. His* leathers bave already 
acquired a high reputation in the market, and are rapidly getting 
into favour for a variety of manufacturing purposes, especiaDy for 
driving bands, for which àieir superior strength, flexibiUty, uniformity 
of texture^ and durability, render tìiem eminently serviceable." 

The difference in quaiity of the skins thus treated, and such as 
bave been tanned with oàk-bark, catechu, or simUar substances, is 
represented to be strikihgly in favour of the patent process. 

The peouliar merits of Preller's method are said to be these. It 
reduces the weight of leather, and at the same timo increases ita 
strength : and this takes place to such a degree that " it has been 
fonnd that oak-tanned leather of 3-8ths of an inch in thickness is 
incapable of resisting a strain which Preller's leather, l-4th of an inok 
in thickness, will resist in Constant working. A strip of it, a yard 
long, about half an inch in width, and l-8th thick, gave way with a 
breiJdng weight of 6 cwt. 20 Ibs. ; while ox-hide, well tanned on the 
oak-bark system, and of the same dimensions, could only resist a 
strain of 6 cwt. As another illustration of the superior strength of 
Mr. Preller's leather for driving-bands, we may mention a ciroom- 
stance which was told us at tiie faotoxy, that on one occasion, to 
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lengthen a drivìng-band made of his own leather, he added to it a 
piece of oak-tanned, and that the lattei* gave way m the performance' 
of ita work. Sheep-skins, kìd-skìns^ and some other species of 
leather, whìch in general maj be tom asunder in the hands with the 
exercise of only a amali degree of force, acquire in this prooesB a 
strength which is quite surprising ; of whioh we had experìence onr- 
selves, when a piece of split sheep-skin, of large size, was put into 
our hsinds; and we were reqnested to try to break it.** 

Another great advantage in Preller's process is represented by the 
same authority to consist in saviag tìme in the process of preparing. 
** The thickest ox-hide requires only two days and a half to be fiilly 
c<mverted by the application of this process, of which Mr. Preller 
showed US an example in the hide of a large prize ox, exhìbited at the 
late cattle show. Under the most favourable circumstonces, it now re- 
quires four or five weeks' subjection to the tanning liquor. Under the 
old process of tanning^ in which the hides were placed in a pit, with 
lay^fi of tan to separate them, and afterwards filled with water, a very 
considerable period has been known to elapse durìng the process ; 
Bometimes amounting to four years. This old-fashioned method has 
Bot been yet completely abandoned for more scientrfìc modes, and con- 
trasted with it, the great change which this invention has effected is 
the more remarkable. A walrus skin exhibited in the Great £xhi* 
bition took no less than four years to tan ; but Mr. Preller estimated 
that by his mode of treatment the conversion would be perfect in 
BÌxty hours, allowing six periods of agitation in the drum, each of 
t^ì hours' duration. The economy of timo in the conversion of the 
hide is a circumstance strongly favourable to the practical working 
of the system, and is calculated to give to this branch of industry a 
degree of activity not hitherto experienced. 

It is further stated, that leather prepared thus, without tan, 
possesses greatly increased capacity for resisting the passage of water, 
combined with remarkable suppleness ; so that for boots and shoes 
it is far preferable to tanned leather. ** When ordinary leather," 
eays our well-informed contemporary, from whom we borrow these 
particulars, '^is boiled in water, it gradually hardens and becomes 
rìgid ; and if the operation be continued for naif an hour, it will be 
found to bave assimied a kind of woody texture, and to bave beeome 
brittle. Some descriptions of leather, on the other band, beoome 
eonverted into a mass somewhat resembUng glue. When Preller's 
leather is tried in the same way, it gradually approaches to the con- 
dition of hom ; but it requires several hours before that state ìb 
Attained. In its ordinary condition, as before observed, it is remark- 
Ikbly Bupple, and that quality admirably fits it for being used in the 
soles of shoes ; for the West and East Indies, in particular, this 
^quality is highly advantageous, and, for the supply of troops, would 
probably be found to be attended with economy and productive of 
comfort." 

We oan hardly over-estimate the importance of these facts to 
country gentlemen ; for, if further experìence shows them to be 
fjEÓrly stated, of which we bave no reason to doubt, tìien it is clear 
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that the timber on an estate will become serìoualy depreciated^ and 
ali yaluations will have to be made upon an entìrely new basis. 

BUBSTITUTB POR GUTTA PBRCHA. 

Mb. Rtddell, officiating supeiintendent surgeon of the Nizam's 
anny, in making experìmeiits on the Muddar phùat of India {A8depÌ4% 
gigcmtea), had occasion to collect the milky juioe, and foimd that as 
it gradually dried it became tough and hard, like Gutta Percha. He 
was inducèd to treat the juice in the same manner as that of the gatta 
percha tree, and the result has been the obtaining a substance pre- 
cisely analogous to gutta percha. Sulphuric acid chars it ; nitrìc 
acid converts it into a yellow resinous substance. Muriatic acid bas 
but little effect upon it ; acetic acid has no effect ; nor has alcohol. 
Spirit of turpentine dissolves it into a viscid glue, which when taken 
between the finger and thumb pressed together, and then separated, 
shows numberless minute and separated threads. The foregoing 
chemical tests correspond exactly with the established results of gutta 
percha, It becomes plastic in hot water, and has been moulded into 
cups and vessels. It will unite with the true gutta percha. The 
muddar also produces an excellent fibre, usefiil in the place of hemp 
and flax. An acre of culti vation of it would produce a large quantity 
of both fibre and juice. The poorest land sumces for its growth, and 
no doubt if well cultivated there would be a large yield of juice, and 
a finer fibre. A nearly similar substance is procurable from the juice 
of the £uphorhia TirticaUi, only when it haixlens after boiling it be- 
comes brittle. The subject ìb most important ; and if common hedge 
plants can 3deld a product so valuable, the demand for which is so 
certain quickly to outrun supply, a material addition will have been 
made to the productive resources of the country. — Jowrnal of thi So- 
ciety ofArts, No. 55. 

In reply to this communioation, Mr. Greorge Buist states, in the 
above journal, that ''having published a notioe on the subject in 
the Bombay Times eight or nine months since, on receiving speci> 
mens of the gum from Dr. Kiddell. Sìr Richmond Shakespeare, reai- 
dent at GwaHor, set on foot some experìments of a more minute 
description than those of Dr. Biddell, with the view ofascertaining its 
elecrical properties, when it tumed out not to be a non-conductor ; 
it conducted electricily as freely as a piece of untanned hide, and is 
therefore altogetherunfitted for a coating to telegraph wires. Weare 
not the less indebted to Dr. Kiddell for bis inquiries, and the muddar 
sap may serve some of the other uses of gutta percha where its elee- 
trio properties are of no consequence. Many of its qualities are per- 
fectly well known to the natives. In 1847 Major Ludlow sent me 
down some men from Rajputtana, to study European arts and mano- 
factures at the School of Industry, then coming into existence under 
my charge, and amongst other thmgs the use of the English tuming 
lathe. The rats having eaten ali our cat-guts, we were driven to the use 
of whip-cord for our lathes ; and -this again was continually annoying 
US by stretching and not recovering itself. One of my pupiLs remedied 
the difficulty by soaking the Whip-cord in the milk of the muddar^ 
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tlras converting it ìnto an elastic string which no animai would med- 
dle with ; and he told me that in bis own country it was employed for 
making leather and cloth watoproof^ or bow-strings elastic. "--Jotir- 
9kU of the Society of Arta, No. 56. 

GTJTTA PERCHA PAPER. 

Peron has invented a kind of paper made from gutta percha, which 
ìs considered to be snperior to ali other kinds for lithographs and eu- 
gravings. — Compt. Rendus de VAcadémie dee Sciences. 



ETCHINO LIQUID POR LITH0QRAPHER8. 

Chevallier & Lanqlume propose for this purpose, 6 parta of fused 
chloride of calciunif dissolved in 19 parts of rain-water, and filtered. 
In this solution 4 parts of gum-arabic are to be dissolved, and 1 part 
of pure muriatic acid added to it. This solution serves at the same 
time to etoh and to gum, and, by its penetrating the stone, to keep it 
moist during the printing, a matter of great consequence. — Gem, 
Wochenblatt dea Gewerbevereina zu KSln. 



GUTTA PERCHA FOR STEREOTTPINO. 

If a page of type set up for printing, be heated, and then pressed 
upona fiat block of Gutta Percha, a perfect matrix is produced, from 
which a Stereotype piate may be obtained by the ordinary gaJvanic 
process, which wUl give impressions fully equal to the originai type. — 
Polytechniaches Centralblatt. 



LIQUID INDIA-RUBBER. 

A CoRRESPONDENT of a New York paper, writing fix)m Para, in 
Brazil, says : — "There is a method in preparing the gum, which has 
recently been patented, and which differs essentially from the usuai 
€urdling. The milk, as drawn from the tree, is put into large glass 
bottles and demijohns ; a preparation of some chemical nature, which 
is a secret, is mixed with the milk, and the bottles are securely sealed. 
In this way the gum is sent to the United States. It curdles twenty- 
four hours after exposure to the air, and forms a pure, white, solid, 
and remarkably strong rubbo*. There is only one house in Para 
which has the secret of this receipt, as I leam, and a member of the 
firm gives his personal attention to the preparation of the article, 
Bome thousands of miles in the interior of tìie country. The pro- 
prìetors of the patent — ^as they say in Para — ^have a contract from an 
Amerìcan manufacturer to take ali they can fumish at 1 dol. 50 e. 
per pound, and he uses it ali up in making suspenders, garters, &c. 
The ordinary rubber is gathered by Indians in the dry season, and is 
exehanged by them for the common whisky of the country — quite 
a pleasant bevente — cloths, and impleménts for extracting the milk. 
The merchants at Para buy it from second and third hands in prefer- 
ence to extracting it themselves, as they find that the Indians work 
better when huntìng on their own account than when operating for 
employment." 
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BUBSTITUTE FOB BOTTLE COBKS. 

M. Blain has invented a stopper for wine and other Bottles, appli- 
cable also for jars, for anatomicail preparations, preserved meats, and 
ali other things requirìng to be made air-tight. This stopper is mada 
of glass, and is in shape like a mushroom, the stem being slightly 
smaller than the neck of the bottle or Tessei. M.Blaìn takes a tube o£ 
Tulcanized India-rubber about an inch long, and of such a size as 
when dilated it will fit closely to the exterior of the neck of the bottle^ 
and inserts into one end of ìt the top of the stopper. It is then, 
by means of a thread passing around iìie head, in a groove for that piuv 
pose, fìxed securely in its place, the India-rubber tube standing lìke a 
chimney to the stopper. The bottle or vessel is then fìlled with the 
liquid, &.O., to be preserved, and the stopper ìnserted. The India- 
rubber is then tumed downwards, inside out, so as to cover the neck 
of the bottle, to which it is made fast, by a string passing round it, 
under a projecting rim ; the string being then brought to the top of 
the stopper, where it is sealed. It is said to be in extensive use, and 
to answer aimirably. — Jovr. Soc, Arta, No. 37. 



FOREIQN WINBS, AND THB OBAFB FUN0U8. 

Mb. W. Bkockedon has read to the Boyal Institution a paper 
on the '^Treatment of Foreign Wines, and the extensive injury 
recently caused by a Fungus on the Grape." The first part of the 
lecture consisted of a description of the mode of makìng Champagne^ 
to which Mr. Brockedon's attention had been particularly directed 
during a sojoum in the champagne-making districts of Franco. It is 
commonly supposed in this country that that kind of wine is muiu- 
factured from unripe fruit ; but this is a mistaken notion. The fruit 
used for the purpose is a small red grape, well ripened ; and the only 
difference in the fermentation of champagne from that of other wines 
is, that the process is conducted in small casks instead of in laige 
vats, particular care being taken that it should be clear. The effer- 
vescing property of champagne is produced by a second fermenta;tìoB 
when bottled ; for which purpose a liqueur composed of a thick synj^ 
of sugar-candy mixed with wine is poured into each bottle, which is 
then closed up, and after being allowed to rest for some time in an 
inclined position, to facilitate the fermentation, the bottles are reared 
on their necks. By this means the sediment, if any, coUects near 
the mouth of the bottle, and on removing the temporary plug it 
is forced out. Considerable dexterity is required in conducting the 
operàtion ; and the operator, the instant that the plug is taken out^ 
thrusts in bis forefinger to prevent the escape of the wine. The bottle 
is then placed upright, and is corked by a powerful machine. The 
waste of champagne from the bursting of the bottles is considered a 
criterion of its excellence ; and this waste sometimes amounts to one* 
fifth of the whole vintage. The principal point mentioned by Mr. 
Brockedon, in reference to the manufacture of othw wines, was the 
care taken in the selection of the grapes. None of the best wines ars 
made from grapes of the same kind, the quality of the wine materìally 
depending on 'a proper mixture of grapes fiom diifferent vineyardfl* 
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Mr. Brockedon oonsiders the Fongus which has of late years 
attacked the grapes as great a calamity to the wine-producing coun." 
tiiesas the potato blight was to Ireland ; and it is a remarkabie ooin^ 
cidence that the fungus and the blight made theìr appearance in the 
same year. The fungus was first obseryed on some vines in England 
in 1845, and in 1847 it spread rapidiy through the vineyards in the 
BOiith of France, in some cases destroying three-fifths of the prò- 
daoe. It appears in the form of a white powder on the grape itself, 
Tvhen it begins to g^row. Its immediate effect is to dry up the skin, 
wbioh is split open by the expanding pulp, and the &uit is thus de- 
Btroyed. The omy remedy that has yet been discovered for the disease 
is the application of powdered sulphur to the fluwers and early fruit ; 
imi in àie open air it is found next to ùnpossible to apply the sulphur 
effectually. 

ABTIST^S OONIOMETEB. 

Mb. Twinino has described to the Institute of Briidsh Architects, 
«id the Society of Arte, thia new Di»wing Inrtrument invented by 
him^ for measurmg the angle of horizontal lines in a landscape or 
building. The Goniometer consists of a vertical rod, supporting a 
horizontal graduated semi-circular piate, above which a needle is 
moved in any direction, so as to be placed parallel with any line to 
be delineated. The angle indicated by the needle is then transferred 
to the drawing by means of another graduated semi-circular piate, 
fixed over the upper edge of the drawing-board ; the apparatus being 
placed at a distance from the drawing corresponding with the width 
of the latter. Above the piate or dì^ is placed another in a vertical 
position, which can be moved vertically round its axis, and serves to 
mark the elevation or depression of any point above or below the 
horizon. Mr. Twining gave numerous iUustrations of the breach of 
the laws of perspective by the great masters of art, and showed the 
importance of the measurement of angles, which bis iostrument was 
ifìtended to facilitate. A fiiller description of the Groniometer will 
be found in-the Mediemica* Magadne, No. 1554. 



DBAWINa JNSTBUMENTS. 

At a time when the camera is attracting so much attention, and 
photographic images are by its means being produced in ahnost end- 
less variety, we are too apt to overlook any other mechanical or op- 
tical arrangements calculated to facilitate the production of correct 
representatìons of objects in nature or art. We would direct attention 
to the Grraphic Telescope, an instniment invented by Mr. Yarley, 
which, although not new, is far too little known, as it affords almost 
imlimited aid to artists, archi tects, and draughtsmen. It presents 
to the eye correct images of any object which it may be desirable to 
trace, from any direction, and of any size we need. At whatever 
distance firom the eye it may be eligible to place the paper, the 
koages can be placed so that the image and pencil are made to coin> 
«ade so truly that both are distinctiy seen together ; and from this 
eixsuat colncidence both eyes remain open to see the pencil, though 
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a portion of one only sees the image. By ita raeans also ìmages may 
be reversed when necessary for lìtibographic purposes. In the gra- 
phic telescope the field of vìew is large, bemg about as wide as the 
paper is distant from the eye ; and the pìcture or image may be 
extended every way by moving the telescope and shifting the paper, 
there being means of correction when needed. In its use, wìtii a 
varìely of power, we bave uulimited choice as to the size of the 
images we intend to trace, and they may be drawn to the true per- 
spective distance of the picture in which they are to be used. The 
telescope ìs peculiar, and differs from ali others ; it being constructed 
expressly for this purpose, to be capable of having the lowest powers 
as well as the highest, and with a large field of view. It may be 
described as a telescope between two reflecting speculums, by which 
an erect image is obtained clear of the telescope. The drawing 
snrface may be placed in the most convenient position, either level 
or sloping, and the instrument can take images from every possible 
direction. Thus pictures or omaments on a ceiling may be as easìly 
traced as those in any other position. Mr. Homer, by means of the 
graphic telescope, produced one of the largest panoramas e ver 
painted, — London as seen from the top of St. Paul's, — a task almost 
hopeless without such aid. To be able to trace a telescopio image, 
absolute steadiness, as well as lightness, is required, so as to afford 
facilities of transit from place to place ; these the arrangements €£ 
the graphic telescope bave effected ; it is the lightest and steadiest 
instrument that has been provided for snch purposes. The whole 
fruming forms a series of triangl^s so opposed to each other as to 
produce the required stiflness by conslanction, and not by weight. 
The telescope, when prepared for use, is placed on a pyramidal stwd, 
forming a stiff base, and holding it steadily over a table. Not only 
may portraits, animals, sculpture, shipping, and buildings, be cor» 
rectly traced, but they may be drawn to an exact scale without mea- 
surement. Thus a most useful instrument is provided for artìsts, by 
which valuable time may be saved, and correct sketches made of ali 
difiicult subjects. It will also frequently fìnd views of places too 
d'stant to be regarded by the unassisted eye. — Jowmal Soc. Arts, 
No 44. 

IMPROVED PENHOLDBR. 

Mr. James Goodfellow has invented a new Penholder, in which 
the pen ìs held by a small cylinder, which moves easily in a tube, 
the cylinder being kept in its position by a light coiled spring within 
the tube. This spring gives the pen a great deal of flexibìlity, and 
prevents the point from entering the paper when writing with ra- 
pidity. — Jov/rnal of the Royal ComwaU Pdytechnic Society, 

CRATON rOR WRITINO ON OLASS. 

M. Brunquell prepares a Crayon for Writing on Class so as to 
enable the contents of glass vessels to be inscribed on them at once. 
He takes four parts of spermaceti (stearine), three parts of tallow, 
and two parts of wax, and melts them in a cup ; six parts of minium 
and oné part of potash are then stirred into it^ and the whole is kept 
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wairn for half an hour, and then poured into glass tubes of the thiok* 
ness of a lead pencil. After quickiy oooling, the mass may be screwed 
up and down in the tube, and cut to a fine poiut with a knife. This 
crayon will readlly write on clean, dry glass. — Lmgler^s PolytechniG 
J'oumcU. 

ARTIFIOIAL MALACHITE. 

When a solution of sulphate of copper ìs precipitated in the cold 
by carbonate of soda or potash, the precipitate is at first volumìnous, 
and of a blue colour ; but left for awhile, and then washed, it becomes 
more dense and of a green colour, and has the composition of green 
Malachite as found in nature. A sort of malachite, it is also said, 
may be obtained by the reaction of coarse porous limestone on a so- 
lution of nitrate of Silver, marking 12 or 15 d^rees ; and, when the 
action ceases, by plunging the mass into a solution of an alkaline 
bicarbonate, marking 5 or 6 degrees. The piece of limestone in 
the first case becomes covered with sub-acetate of copper, and this 
Bub-acetate, in the next step, changes to malachite; or, if prò- 
longed, to a doublé carbonate of copper and soda. The malachite is 
in small silky globules. — Builder, No. 526. 



EDUCATION OF THE BLIND. 

In a very interesting lecture delivered at the Royal Institution, 
the Bev. W. Taylor, M.A., has shown the extraordinary progress 
-which has been made in providing, not only Instruction, but Becrea- 
tions and Amusements for the Blind. 

It is curious that our ingenious neighbours, the French, were the 
first to estabhsh schools for these purposes in 1784 ; but the Germans 
bave recently made the greatest advances ; while the English, we are 
Borry to say, enjoy the distinction of being the most behind. Mr. 
Taylor proved lìiat, with the aid of ingenious contrivances, the ac- 
quisition of almost ali kinds of knowledge, the profundities of science, 
the delights of literature, the study and practice of music, and even 
the intricacies of the game of chess, are ali within reach of the blind. 
The audience were much moved with the spectacle of a girl of 14 
and a youth of 19 reading by th*e touch, with great distinctness^ 
passages from books hùd before them by the Keverend lecturer. 

PAPEB HOUSEB. 

Messrs. Bielefield bave erected at their works near the Staines 
station of the South Western Bailway, several veiy neat cottages, 
oonmiodious stores, and handsome villas, the whole of which, with 
the exception of the frame-work, the doors, and the flooring, which 
are of wood, are composed of Papier-maché. — ^According to The 
Inventar, the front, back, and end of a house or building are made 
up of panels of a rectangular form, framed in wood, and extemally 
covered with iron, plain or corrugated, and bypreferencegalvanized; 
on the inside the frames of panels are covered with papier-maché, 
or thick paper, or wood, or other suitable material, llie spaces be- 
tween the inner and outer coverings — excepting so much as is occu* 
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pied by the framìng — heìng ur spaces, which will tend io keep the 
building waim. The panels go together by means of pilastere grooved 
to receive them. The parta of the ground-pUte or framìng go toge- 
ther in squares, and fix to each other by screws and nuts. Tìkò floor 
Ì8 made in parta of a square form, the boards being fixed to the joists 
and the ground piate ; a frame being notched out to receive the joists. 
The upright panels enter between &e floora and a fillet fixed to this 
ground-piate. The roof is made in rectangular parta by framìng or 
connecting the raftera at top and bottom, ao that when the parla of 
a roof are brought together, and are placed to the proper incnnaiàoBi 
they are fixed by acrewa, and are retained from atnitting by meaos 
of tie baia or roda. The framea of raftera are extomally covered with 
iron (corrugated or plain), by preferenoe galvanized ; and where a 
horizontal ceiling ia not to be uaed, then on the interior by papier- 
maché, wood, or other auitable material. The ceiling ia likewise made 
in panela. The partitiona are alao made in panela, and go together 
by meana of pilaatera, in like manner to the enda, front, and back of 
the building ; and in makìng partitiona it ia preferred to cover the 
framea with papier-maché on both aidea ; in thia manner may parti- 
tiona be made for the interior of ahipa or veaaela ; but other materials 
may be employed for oovering the framed panela for the poitable 
buildinga. 

ABTIFICIAL BTOmE. 

Messbs. Julius Hobino and Ludwig Sueaa, of New Jersey, bave 
patented a proceaa for the formation of Artificial Stono, in whidi they 
employ a compound of ailex, alumina, and chloride of aodiunt. The 
mixture not only can be manufactured into blocks of Artificial Stone, 
but can be applied aa a glaze to pottery-ware. 

KEW PLABTIC MATEBIAL. 

FiYE parta of mixed whiting are mixed with a aolution of one part 
of glue. When the whiting ia worked up into a paate with the glue, 
a proportionate quantity of Yenetian turpentine ia added to it, by 
which the brittleneaa of the paate ia deatroyed. In order to preveiit 
ita clinging to the banda whiltf the Yenetian turpentine ia being 
worked into the paate, a amali quantity of linaeed oil ia added from 
timo to timo. The maaa may alao be coloured by kneading iù any 
colour that may be deaired It may be preaaed into ahapea, and 
uaed for the production of bcu-reliefs and otiber figurea, auch aa am- 
biala, &;c. It may alao be worked by band into modela, during whidbi 
operation the banda muat be rubbed with linaeed oil ; the maaa mnat 
alao be kept warm during the proceaa. When it coola and driea, 
which takea place in a few houra, it becomea aa hard aa atone^ aad 
may then be employed for the multiplication of theae forma. — Pko£ 
Purkinje : GewerbeòL cms Wttremb, 

mK FOB STEEL PENS. 

Pbofessob Kunge haa long aought to obtain an Ink which would 
not yield aediment» which ahould adhere to paper, reaiat the applica- 
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tion of acids, and bave no action on steel pene. He has at length 
obtained a lìquid of this kind, consisting oxily of Campeachy wood, 
cbromate of potassa, and water. As it oontains neither vin^ar, gam, 
flulphates of iron and copper, nor gaUs, its cost ìs very moderate. 
The proportions are 500 litres decoction of Campeachy wood to 500 
^grammes chromate of potassa. The Campeachy wood is boìled in a 
sufficient quantity of water to fonn SO litres (44 litres = 1 £nglish 
gaUon) of decoction from 10 kilogrammes of wood, (about 20 Ibs.) 
After the lìquid is cool, the chromate is added, and the whole well 
stirred. The ink is then ready, and may he used at once. Any addi- 
tion of gum would be injurious. It may appear strange that so little 
chrome should convert so largo a quantity of decoction into ink ; 
but the proportion must not be exceeded, as a larger amount wo)4d 
destroy the colourìng matter. If, on the other band, the proportions 
bere given are observed, a blackish bue is formed from the yellow pig- 
m^it of the wood. This is not a suspended precipitate, like the 
gallate of iron in common ink, but a true solution from which no sedi- 
ment can be deposited. A paper written with this ink may be im- 
mersed in water for twenty-four hours without injuiy. Dilute acids 
do not destroy it, or change its tint. The pens used with this ink 
should be perfecUy free from grease, and may for this purpose be 
cleaned by immersing them in ley of wood-ashes. — Artiz(Mi, 

FERKANENT HURAL PAINTING. 

The desire to possess some means of preserving Murai Pictures 
from atmospherio influence, and of which fresco painting is stili sub- 
ject to decay, especìally in northem dimates, has been the cause of 
many ezperiments made of late, of which the Munich Stereochromy 
bas been one of the principaL In the Paris Exhibition of Pine 
Arts, however, M. Devers, of Turin, a former pupil of Jollivet, Ary 
Scheffer, and Pioot, has placed a largo picture executed with enamel 
paste on bumt day {pàté d^émaUnv/r terre cuite). It is of largo dimen- 
sions, 54 by 44 metres, and is composed of seventy-eight pieces. The 
brilliancy of this picture, representing "Three Guardian Angels 
watching the Sleep of a Babe," isffreat; stili there is some inequjUity 
of colour in it, as the want of greaner means prevented the artist from 
unng an adequate fumace for baking the single tablets of day ; and 
be was unable to bum more than sìxteen at a timo, which operation 
he had to repeat with the whole three times over. The execution of 
this vast enamd has cost M. Devers one year's labour and an outlay 
of 10,000 francs. Stereochromy has been also usedby M. Portaels on 
the walls of the Church of St. Jacques sur Caudenbreg, in Brussels. 
It is certaìnly a process more durable than the old Italian fresco. 
StiU, it is to be suppoeed that stereochromy, as practìsed at Munich 
and Brussels, will not be able to compete with tablets which, like those of 
M. Devers, bave been exposed three times to the action of fire in a fiir- 
naoe. Other analogous exp«rim^«ats bave been made at the Church of 
St. Vincent de Paul at Paris, by M. Jollivet, who has executed bis 
frescoes on tablets of lava from Yolic. The latter are not subject, likr 
those of baked day, to warp by the influence of fìre, and can be made e 
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a smoother surface. Ab, however, lava tablets are not to he obtained 
everywhere, the process of M. Devers deserves every trial and 
encouragement. Besides the painting in the Paria Exhibition, he 
has previously made similar pictures for the palace of the King of Sar^ 
dìnia and the Church of St. Leu in France. — The Presa Tiewspaper, 

HUSEUM OF ORNAMENTAL ABT, MABLBOBOUGH HOUSE. 

The Museum in connexion with the Department of Practical Art 
has been enlarged. A case of jewelleiy, of considerable interest, has 
been added, and several fine specimens of metal work. Amongst the 
bronzea will be found ali those produced by the Art-Union of London, 
and which bave been mainly inatrumental in advancing this branch of 
art in England. The largest increase of specimens, as it seemed to 
US, is in the section illustrative of pottery ; and a very interesting and 
instructive section it now is, including the collection of the late Mr. 
BandinelL The case containing specimens of English earthenware is 
very curious, and would afford matter for an amusing paper. The 
collection of Majolica ware is largo and valuable, and will be looked 
at with more wonder by the uninitiated, if they obtain a notion of the 
sums of money which such works fetch. And what is Majolica ware, 
some of our readers may ask ? It is too long a'story to go into now, 
but we may say, in brief, that the term probably had its orìgin in the 
fact that painted pottery fìrt^ came into Italy through the expedition 
against Majorca, in the twelfth century, when Moorish pottery formed 
part of the spoils. What we now know as Majolica ware proper be- 
longs mainly to the fifteenth and sixteenth oenturies. The earlier 
specimens of it are called mezza-Majolica. The finer ware was after' 
wards called " Porcellana," thatbeing the Portuguese word for acup. 
Majolica is sometimes termed Baffaelle ware, but improperly eo. 
Baffaelle may bave painted some of these pieoes with bis own hands, 
and it is quite certain that bis compositions are found upon many of 
them ; stili the best works in this manufacture were not produced till 
after bis death. — Builder, No. 657. 

MB. FABADAT'S LBCTUBES FOB THE TOUNO. 

Tms series of Lectures, delivered last season at the Royal Institution, 
was principally occupied with illustrations of the actionof the atmoaphere 
upon carbon and hydrogen; and upon the lecturer concluding his 
remarks and experiments on that subject, the combustibility of sul- 
phur and phosphorus was exhìbited experimentally, and the experi- 
menta terminated with the action of oxygen on both substances. The 
importance of phosphorus as an element in the fab^c of the human 
body, and its necessary presence in the vegetable Mngdom, in order 
to replace animai waste, were dwelt on at great length, and illuatrated 
by experiment. Sulphuric acid is now considered as the most ener- 
getic of what are termed the acid powers. To show the power of 
this substance, a blue liquid in a large bottle was by the application 
of one or two drops of the acid chimged into a red one. With the 
aame view were exhibited experiments ahowing the influence of sul- 
phuric acid in destroying anmionia, and in charring wood. The lec* 



MECHAiaCAL AND TJBBFUL ARTS. 145 

turer theti prooeeded to speak of the metals, of which he chiefly de- 
snred to show the combustibility. Iron is a yery combustìble sab- 
stance ; so combustìble that butfor one little circumstaiice the Crystal 
Palaee would bave bumt spontaneously, in consequence of the largo 
share which iron had in its composìtion. The combustibility of zìnc 
was then shown by experiment ; some shreds of that metal, in the 
form of a tassel, when placed in a jar of oxygen, buming like paper. 
9^e combustion of iron was iUustrated by the friction of steel. 
Copper and tin were bumt at a small charcoal fiimace. Antimony, 
after buming for some time at the same fumace, was thrown down 
upon a white frame which lay upon the floor, where it continued to 
bum in globules imtil it was consumed. A similar experiment was 
performed with iron. Such bodies as carbon, when bumt, produced 
sabstances of a volatile nature, which mingled with the atmosphere ; 
but as soon as buming metak had cooled they assumed a condensed 
and eyen solid form ; so that lead, for example, after being consumed, 
lefb behind it, in the form of oxide of lead, a substance weighing more 
than the originai one. 

Mr. Faraday iUustrated these interesting subjects by a profusion of 
other experiments directed to their minor details ; and concluded by 
expressing the hope, so characteristic of bis ardent devotion to the 
culture of philosophy, that what bis juvenile hearers had heard might 
prove the foundation òf an acquaintance with the science of chemis^« 

KEW APPLICATION OF THE CENTBIFUOAL MACHINE, BT H. GBÙNEBEBa. 

A VBBY ingenious application has been made of the Centrifugai 
Machine, now so largely employed in drying cloth, drsùning sugar, 
cooling worts, &c. : namely, to rapidly separate very finely divided preci- 
pitates of white lead suspended in water. This modification consists of 
a copper drum, tinned interiorly, andhaving a solid periphery instead 
of the wire ganze ones of the usuai machines. In the bottom of the 
drum, which has a slight inclination towards the centa«, is a draw-off 
cock ; and there are a number of partitions solderpd on to the periphery, 
so as to divide the drum ìnto a number of compartments, and thus 
prevent the circulation of the liquid during the rapid rotation of the 
machine. There is, of course, no extemal vessel, as there is no strain- 
ing of the liquid through the side of the drum. In using it for white 
le^, it was two-thirds filled with milky fluid, and was then rotated at 
tìie rate of about 1000 times per second ; in ten minutes the whole 
of the precipitate was separated, and deposited as a thick paste on 
the walls of the drum, the liquid beooming perfectly clear, and may 
be drawn off by the cock. 

There can be no doubt that such a machine could be employed with 
great advantage in the manufacture of colours, emery, and other 
polishing powders ; but perhaps its chief use would be in the manu- 
DeM^ture of earthenware. The process at present followed in the £ng- 
liflh potteries to separate the excess of water in the manufacture of 
ground flint, china, clay, &c., and obtain themin a sufficiently plastic 
•state to work them on the potter's wheel, is exceedìngly unwholesome 
«nd very expensive. — JimmalfUi/r Praktiache Chimie. 

L 
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mw OIL FILTBB. 

M. Tabd, of Parìa, employs, to filter hi8 oil, paper pulp mized wìth 
from one-tfaird to one-half its weight of beech sawdust, washed for 
seyeral days, and then moulded into cakes. One of these, 9*8 inches 
in dìameter, and 32*6 inches in thickness, and weighing about 
one pound, is capable, with a pressure of 13 feet of oil, of filtermg 
SI 7 gallons in 24 hours. — Polytechnische Zeitwng, 

INSTITUTIOK OF OIYIL ENGINBEBB. 

The Gouncil bave awarded the following premiums: — ^Telford 
Medals to J. Goode, for bis " Descrìption of the Cbesil Bank,** — 
D. Kìnnear Clark, for bis " Experimental Investigation of the Prìn- 
ciples of Locomotive Boilers," — ^W. A. Brooks, for bis ps^r, **On 
the Improvement of Tidal Navigation and Draìnage/' — J. B. Himt* 
ingdon, for bis paper, entitled, " Obsenrati(His on Salt Water and its 
application to the generation of Steam/' — H. P. Burt, for bis paper, 
" On the nature and properties of Timber, with notices of seyeral 
methods now in use for its preservation fh>m dec^," — ^T. Duncan, 
for bis " Description of the Liverpool Corporation Water Works," — 
C. W. Siemens, for bis paper "On the Oonversion of Heat into 
Mecbanical Effect,** — B. Cheverton, for bis paper " On the nse oi 
Heated Air as a Motivo Power," — and J. Barrett, for bis paper, 
'' On the Construction of Fire-proof Buildings. " Council premiums 
of books, suitably bound and inscrìbed, to J. Bichardson, for bis 
paper, " On the Pneumatics of Mines," — W. Gr. Armstrong, for bis 
paper, " On the Concussion of Pump Valves," — R. Rawlinson, for 
bis paper, *' On the Drainage of Towns," — and J. Sewell, for bis 
paper, " On Locomotive Boilers." 

SOCIETY OF ABTS. 

On June 10, the Anniversaiy (also the Centenaiy) Meeting of ibis 
Society was beld, Prinoe Albert in the chair. His Boyaì Highneas 
said : — Ladies and gentlemen, three years bave now elapsed sìnce 
ibis Society last distrìbuted its medals and awarded its prìzes. The 
interruption that took place was owing to the Great Exhibition of 
1851, which caused so much excitement and interest, and claimed 
Buch a largo sbare of the public attention. The Society took so 
bonourable a part in that great event, that it need not he asbamed to 
refer to it. I bope you will be convinced, from the works of art and 
new inventions which will be brought before you to-day, that the 
inventive genius, as well as the skill, of this country is making rapid 
strìdes — (Cheers). The Secretary read his report on the operations 
and position of the Society, and said that if a smaller number of prìzes 
are now given than used to be the case, it is not because the Society 
is less able or less willing than it was formerly to reward merìt ; but 
because, from the altered spirìt of the tìmes, the encouragement and 
aid of the Society are less needed as ameans of brìnging forth is(^ted 
inventions and dormant talents, and are more urgently needed in the 
development of enlaiged generalizations and comprebensive measures. 
The following is a list of the Prìzes awarded : — 
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To Mr. Joshna Bogers, 133, Banhìll Bow, for his Slulling Box of Water Colours 
— the solver medal. 

To Mr. John Cromnire» 10, Cottage Lane, GommeroialBoad East, for his Half- 
Grown Box of Mathematica! Instruxnents — ^the sìlyer medal. 

To Mr. James Taylor, of Elgin, for his Essaj on the Gotton Manufactures 
of India — ^the Isis mèdal. 

To Mr. Hernr Weekes, A.B. A., for his Essay on the Fine Arte Department of 
the G-reat Exhibition — the Silver medal. 

To Mr. F. C. BàkeweU, for his Essay on the Machinery of the &reat Exhibition 
—the Silver medal. 

To Dr. Bobinson, of Newcastle, for his Improved Safeiy Lamp for Minerà — the 
thanks of the Society. 

To Mr. B. G. Salter, for his Method of Flushine Sewers — the Silver medal. 

To Mr. Jonas Bateman, for his Improved Life Boat — the thanks of the Society. 

To Mr. William Clerichew, of Geylon, for his Improvements in the Guring of 
Coffee — ^the Isis gold medal. 

To Mr. y. Vaughan, of Maidstone, for his Machine for putting up Ghimney- 
pieces — ^the Silver medal. 

To AdmiraL Sir Henry Hart, of Greenwioh, for hia mode of Guring Smoky 
Chimneys — the Isis medal. 

To Mr. J. Bock, jun., of Hastings, for his Kew Garriage Sprìng — the Isis medal. 

To Dr. StoUe, of Berlin, for ìaa Essay on the Manufactore of Sugar — the 
thanks of the Socie^. 

To Dr. Cumin, of Bath, for his Spedmens of Paper from Sugar Gane Befuse — 
the thanks of the Society. 

To Mr. W. Bollaert, for his Essay on the Use and Preparation of Salt— the 
Socie^s medal. 

To Mr. H. Owen Huskisson, for hia Essay on the Use and Preparation of Salt 
— the Society's medal. 

To Mr. John Dalton, of HolHngworth, for his Doublé Begister Galico Printing — 
the Society's medal. 

To Mr. G. Scholea, of Landport, for hia Slide Motion Indicator — ^the Sooiely's 
medal. 

To Mr. G. Edwards, for his Improved Portable Fhotographic Gamera— the 
Socie^s medal. 

To Mr. J. Toynbee, F.B.S., for his Artifidal Membrana Tympani— the Sooiety'fl 
medal. 

To Mr. W. Wood, for his Improved Method of Teaching Music to the Blind — 
the Society's medal. 

To M. A. Glaudet, for his Essay on the Stereoscope, and its application to Pho- 
iosraphy — tìbe Society's medal. 

To Mr. Joseph Hopkins, of Worcester, for his mode of giving Equatonal 
Motion to Teleeoopes — ^the Society's medal. 

To Mr. G. Jennings, for hia Improvementa connected with the drunage of 
Houses — the Society's medal. 

To Mr. H. J. Saxoy, of Miletown, Sheemesa, for hia new Lock— the Society's 
medal and 102. 

To Mrs. A. Thomson, of New Bond-street, for Four Drawings in Outline— 
the Society's medal. 

To Mr. W. Stones, of Queenhithe, for his Eaaay on the Manufiacture of Paper — 
the Society's medal. 

To Mr. G. Shepherd, jun., of Leadenhall Street, for his Improvementa in 
Mectric Glocks — ^the Society's medal. 

To the Bev. W. T. £in£;8ley, of Cambridge, for his Discoverìes in Photo* 
graphy — ^the Society's medu. 

To the Yery Bev. the Dean of Hereford, for his Essay on Self-supporting 
Schools — the Society^ medal. 

To Dr. Lloyd, of Warwick, for his Samplea of Paper made firom the Beftaae ot 
Cowhouses — the thanka of the Society. 

To Professor Jack, of New Brunswick, for hia Easay on the Decimai System ot 
Weights and Meaaures — the thanks of the Society. 

To Mr. Jamee Hole^ of Leeds, for his Essay on the History and Management 
of literary, Scientific, axid Met^iaiiica' Inatitutiona—the Society's medal and 602. 

L 2 
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THE TRIGONOMETRICAL SURVET. 

A COMMUXIOATION has been read to the British Assocìation, from 
Lieut. -(renerai Sir John Burgoyne, Inspector Greneral of Fortificar 
tions, regarding the Progress made in the Publication of the Trigo- 
nometria Snrvey, by Colonel Sabine. The labours of the Ordnance 
Survey Department bave been directed, during the past year, to the 
determination, according to the theory of minimum squares, of the 
most probable coirections to be applied to the angles of the prin- 
cipal trìangles. This process, wluch is a most laborìous one, in- 
volving the solution of about 1300 equations of condition, is now 
well advanced, and every exertion is being made to hasten its com- 
pletion. Until it has been finally completed, the computations of 
distances cannot be properly imdertaken, for it must be home in 
mind, that the trìgonometrìcal operations of the Ordnance Survey 
bave not been limited to the measurement of solitary arcs of merìdian, 
but embrace a connected triangulation, extending through the length 
and breadth of the United Kingdom, which must be considered as a 
whole in deducing the geodetic results to compare wìth the astro- 
nomica! observations. Besides preparìng for the publication of the 
Principal Triangulation, the Ordnance Survey Department are about 
to pubUsh a volume of Levels in Ireland, and another of the Meteoro- 
logica] Observations made at the Ordnance Survey Office, near 
Dublin — ^the prìnting of both works being at the present tìme in 
progress. 

"PERPETUAL MOTION." 

Thebe bave been read to the Scottish Society of Arts '' Some 
Notices of Attempts to Discover Perpetuai Motion," by Daniel 
Wilson, LL.D., V. P. A curious collection of models, executed by 
various ingenious pursuers of the mechanical fallacy of perpetuai 
motion, was exhibited, and Dr. Wilson gave some account of R. 
Aird, an indefatigable enthusìast, the constructor of severa! of the 
models. After pointing out the arguments by which the theory of 
Perpetuai Motìon was demonstrable as an impossibilìty, he remarked 
that there was one light in which the aìm of such attempts niight 
be viewed, which, though curious, he was not aware had yet been 
noticed. The attempts to endow dead matter with a self-originating 
and self-sustaining principle of motion, was, in other words, an attempt 
to create life. If the theory of a perpetuai motion in mechanìcs was 
possible, then its execution, or even the demonstration of its pos- 
sibility, amounted to the most practical establishment of materiaUsm 
that could be conceived ; and the idea of a self-originating universe 
would no longer be open to dispute. 

ABCENT PROM THE CENTRE OP ORAVITT. 

A PAPER has been read to the Scottish Society of Arts^ by Mr. 
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• 

John Campbell, " On the Principles of Ascent from the Gentre of 
Gravìty," thìs being preliminary to another communication by the 
same author, *' On the Cause of Upright Movement or Ascent from the 
Centre of Gravity, illustrateci by the Antilunar Lme." Mr. 
Campbell stated that the theoiy of the tides formed no part of the 
Newtonian philosophy. That which was now establìshed in the 
Brìtish schools vraa contained in a paper wrìtten by Professor John 
M'Laurìn, whose theory was, that the lunar tide was caused by the 
waters being drawn by the moon's attraction from the earth, and the 
antilunar tide by the earth being drawn from the waters. There was 
no difficulty as to the lunar tide ; ali were agreed that the moon 
attracted the earth ; and as attraction increased and diminished 
ìnversely as the squares of the distance, the waters at the equator 
were more attracted than the waters at the centre and the poles, and, 
therefore, they arose into a tide. With regard to the antilunar tide, 
Mr. M'Laurin stated, that in consequence of the increasing dis- 
tances between the moon and the lunar and antilunar equator, the 
earth would form a spheroid, whose longest axis would be in the line 
of the moon. For this theory the author proposed to substitute the 
following — ^that the lunar tide was produced by the waters nearest 
the moon being more attracted at the equator than at the poles ; and 
the antilunar tide, by the waters at the poles being more attracted 
than those at the equator ; and being resisted by the beds on which 
they rested, those that were most attracted displaced those that were 
least attracted, and compeUed them to ascend and accumulate into a 
tide. 

APPLICATION OF THB PENDULUM TO THE DETEBMINATION OF 

VELOcrriES. 

(Tranalsted for fhe Mechaniet^ Magazvnef No. 1356, from M. De Bonchepom's 
paper, read before the French Aoademy of Sciences.) 

In ever^thing that concems navigation, the importance of such 
an object will be immediately perceiyed. There exist, indeed, 
several precise and convenient means of measuring the speed of traina 
on railways, — for example, where the point of support between the ^ 
wheel and the rail remains fìxed (as distinguished from slipping), it 
is sufficient to be able to assign the rapidity of rotation of the wheels. 
But at sea the case is very dBferent. The sea is subject to currents, 
of which the extent, the direction, and the velocity are never but 
imperfectly known. The sustaining point is thus itself transported 
in one direction or the other ; and ^e log, the only elementary and 
non-astronomical means of measuring the speed of ships, gives, under 
any circumstances, only the difference between it and that of the 
surface of the water. On the contrary, it is possible to ascertain 
the real speed of the vessel by the indications of the pendulum, of 
which I am about to endeayour to explain the piinciple. 

Suppose that a pendulum beating, say half-seconds, and carrying a 
bob weighing a few granmies (a gramme is equal to 15*44579 grains 
Xroy), be suspended in such a manner that its piane of osciUation 
may be parallel to the axis of progresùon of the vehide. If the 
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pendulum be vertical, the bob and the poìnt of suspensìon being 
Bubjected to the same velocity, it would remain in the sanie state for 
an indefinite period, mstking abstraction of iir^ularities of motion, 
and derangements of varìous kinds. But if, by a small impulnon 
given by the band in a direction contrary to that of the motion of the 
vehicle, the bob be made to recede a little fh>m the verbical, the 
Y elocity of the point of suspension then produoes upon it a tractive 
force tnrough the instrumentality of the rod, which has beoome 
inclined to Qke horizon. That traction has a horizontal componente 
atxd ought, consequently, to draw forward the centro of the littìe 
mass, with a force proportionate in its intensity to the speed of 
the yehicle. In fallmg back again, and after having retrogressed a 
little behind the vertical, as soon as the obHquìty of the rod has 
become sufficiente the same traction will exert itself anew, and the 
bob wiU recommence the same oscillation forwards, imder the 
influence of the two forces of traction and gravìty. Without 
knowing precisely the law of these two combined actions, we may 
nevertheless conjecture that the pendulum, under these circurnstances, 
would take a deviation forwards, great or small in proportion to the 
yelocity of traction, and remaining sensibly Constant if the same 
speed were maintained. An experimental graduation might th^i 
teach how, for a pendulum of given length and weìght, to measnre 
the speed of the yehicle on which it was carried, by observing its 
deyìation in front of the yertical 

Such is the principio on which I haye reflected, and which I bave 
desired to subject to experiment ; to recognise, in the first place, its 
reality, and then the possibility and the sensibility of a measure so 
contriyed. Moreoyer, it is yerj easy to obtain this yenfication by 
an experiment to some extent manuial, — I not haying been able, as 
yet, notwithstanding seyeral attempts, to construct an apparatus 
capable of going by itself contìnuously, and destroying the efiTect of 
the yarìous kinds of derangements and irregularities which the band 
can extinguish. I do not attempt in this place, therefore, to g^ive 
an exact measure of the phenomenon, but only to proye the prìncìple 
of it by an experiment easily reproduced ; and which, from being 
depriyed of elegance, is not in substance less decisiye. 

If we get into a railway-carriage, and resting our arm against a 
yertical support, hold a pendulum suspended in conn^on with the 
graduated are of a circle, in conformity with the conditions indicated 
above, and if, with a proper amount of attention, we preservo this 
ìnstrument as much as possible from the effect of lateral shocks and 
yertical moyements, we may observe thefollowing result : — We shall 
hardly bave giyen to the bob a slight retrograde impulse, than, \mder 
the influence of traction, we shall see it almost immediately sprìng 
forwards through an angle which, for an ordinary speed of 28 miles 
an hour (10 lieues), will soon increase to about 33 degrees. In 
fallìng back, on the contrary, the backward deviation is hardly 5 or 6 
degrees, and the same motion oontinuing so long as the velocily lasts, 
there is thus a very considerable and permanent inequaUty betweeii 
the two branches of the osciQation. This is, in some degree, the 
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cbaractéristio {Murt of the phenomenon. If, in ibis etate of thìngs» 
the velocity of traction should diminish, the direct deyiation 
diminishes nearly as rapidly ; and I have never failed, in experi- 
menting in thia manner, to become aware of my approach to a station, 
wìthout taking my eyes off my pendulum. 

The inequaìity between tìie two branches of the oscìllation is also 
sensible for inferior velocities, for lesa than 28 miles an hour, and 
we stili see the pendulum advance 10 degrees before the vertical. 
The rate of ships being ordinarìly comprised between 6 and 18 miles 
per hour (2 and 6 lieues), the variations of ampUtude corresponding 
to such velocities bave a yery appreciable sensibility. That sen- 
sibility besides is susceptible of augmentation, by varying the length 
or the weight of the pendulum. I am not able at present, however, 
to say anything oertaìn on the subject. It is clear that there must be 
certaln dunensions which wìll belong to the maximum of effect ; but 
as to that, experiment does not always bear out supposìtions of a 
eomplicated and dilficult nature, and it is experiment that will bave 
to pronounce. 

If we wish to arriye at true precision in the kind of measure of 
whidi I have been speaking, the great and real difficulty lies 
evidently in the construction of apparatus capable of protectìng the 
point of suspension of the pendulum, whetìier from jerkings and 
shocks on a railroad, or, above ali, from the pitching and rolling of a 
ship. It is upon thìs point that my researches are being dìrected. 
Already I have made some attempa, and it was to try to combine 
these several dìspositions that I sought to improve our prospects, as 
r^ards time, by this communication. Perhaps it never will be pos- 
sible to obtain an apparbtus of continuous action, nor an apparatus 
capable of working independently of the manual address of the 
operator. But many very useful instruments are precisely in the 
same condition ; and with regard to continuity, it will be sufficient 
for me to cali to mind, that in ships in motion it is only customary 
to throw the log three or four times a day. If, however, we should 
only succeed in affordìng the means of measurmg speed in cairn 
weather, in an intermittent manner, and even under conditions 
essentially msmual, but with a light instrument, of elementary sim- 
plicity, easy to construct and to repair, I think we shall have 
attained an end of unquestionable utility ; and it is the hope of that 
result that attaches me to the prosecution of this research. 

STANDARDS OF LENGTH AND WBIOHT. 

It will be remembered that the destruction of the Houses of Par- 
liament by fire, in 1834, proved fatai to the Standard Yard and 
Pound. A Commission was subsequently appointed to consider the 
steps to be taken for the restoration of these standards — ^the members 
of which were ali Fellows of the Boyal Society. 

The late Mr. Baily took a very active part in the preparation of a 
Standard Yard ; which, however, although constructed most caref ully, 
deterìorated in such amanner as to be imworthy of confidence. Sinoe 
Mr. Bail/s death, the Bey. Mr. Sheepshanks has been engaged on 
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the very difficult and delicate task of constnicting a standard yard — 
while Professor Miller, of Cambridge, undertook to make a standard 
avoirdupois pound. The liberality of Government placed at Mr. 
Sheepshanks's command apparatus for his purpose fÌEU* superior to that 
possessed by his predecessors. His labours were carried on in the 
Tower tiers of oellars in Somerset House — ^which are very favourable 
to the work, on accoimt of their slow-changing temperature. 

After an infinite number of exp^ments and comparìsons, two 
standards bave been constructed. The originals bave been inclosed 
in one of the walls of the New Houses of Parliament ; — and perfectly 
accurate copies bave been placed by Mr. Airy in the custody of the 
Boyal Society. 

The standard yard measure is defined by the ìnterval between two 
lines upon a bar of gun-metal. The bar is about thìrty-eight inches 
long and one inch square; it is supported in a horizontsd position 
upon eight brass rollers, which are carried by levers so arranged that 
the pressures upon the eight rollers are necessarily equaL The lever 
frame, with the bar resting upon it, is placed in a box of mahogany 
wood. The bar is prevented from moving endways by weak brass 
sprìngs attached inside to the ends of the box, and is prevented from 
moving upwards by wedges of paper placed imder three inverted 
stirrups. Near to each end of the bar, a cylìndrical hole is simk from 
the upper surface of the bar to the depth of half an inch ; and at the 
bottom of each cylindrical hole is inserted a gold pin, upon which are 
cut three fine lines in the direction transverssJ to the bar, and two fine 
lines parallel to the axis of the bar. The limiting points of the yard 
measure are those points of the middle transversai lines which are 
midway between the longìtudinal lines. On the upper surface of the 
bar the following inscrìption is engraved : — 

Copper 16 08. 

Tin 2| 

Zinc 1 

Mr. Baily's metal. 
Standard yard at 62*10, Fahrenheit, cast in 1845. Troughton & Simms, London. 

It is necessary to observe that, although the bar was cast so long 
ago as 1845, the standsoxl yard has been compie ted only very lately. 
The standard pound weight is made of platinum, representing, 
when weighed tn vacuo against the last standard Troy pound, 
6999*9975 grains — of which the last standard contained 5760 grains. 
The form of the weight is a cylinder, with a groove surrounding it a 
little above the middle of its height for the insertion of the fork which 
is used in lifting it. On the upper end of the cylinder is engraved 
the following inscrìption : — 

No. 2. 

P.C.t 1S4A. 

1 Ib. 

The box oontaining the weight is mahogany — ^and when its por- 
tions are screwed together, the weight is fixed immovably. Thìs 
mahogany box is placed in a second mahogany box, the lid of which 
bears the inscrìption — 

Standard Pound, 1853. 
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The màhogany boxes of the yard and the pound are indosed in an 
oak box, upon whose lìd ìb cut and painted the ìnscrìption — 

Brìtiah Standards of Length and Wdght, 1863. 

Athenceum, No. 1356. 



CBTSTALLIini FORM OF TÈE GLOBE. 

M. DE HàUSLAB, m a recent publìcation, after discussing the 
direction of moimtains, and of dikes and of cleavages among rocks, 
deduces some general principles with regard to their direction, and 
then explains his hypothesis that the suiface of the Globe presenta 
approximately the faces of the great octahedron. In an octahedron 
there are three axial planes intersecting one another at right angles ; 
and the positions of the circles on the earth's surface, which are laid 
down as the limita of these planes (or their intersection with the sur- 
face), are as follow. The first circle is that of Mimalaya and Chim- 
horazo, pasaing &om Cape Finisterre to the Himalaya, Bomeo, 
eastem chain of New HoUand (leaving on ita aidea a parallel line in 
Malacca, Java, and Sumatra), to New Zealand, thence to South 
America, near Chimborazo, the chain of Caracaa, the Azores, to Cape 
Finisterre. The second paaaes along the South American coaat, and 
the north and aouth rangea of the Andea, the mountaina of Mexico, 
the Bocky Mountaina, Behring'a Straita, the eastem Siberian chaina, 
going to the aouth of Lake Baikel, the Aitai, Himalaya, the moun- 
taina of Bombay in Hindoatan, a point in the north-eaat of Mada* 
gaacar (where tìie aummita are 12,000 feet high), the mountaina of 
Nieuwedfeld, 10,000feet high. Cape Caffirea, to Brazil, the rapida of La 
Piata, Paraguay, Panama, the elevated baain of Titicaca, the Andea, 
Illimanì, and the defile of Maranoya. The third circle cuta the two 
preceding at right anglea, and paaaea by the Alpa, the ialanda of 
Coraica and Sardinia, along the baain of the Mediterranean, the 
mountaina of Fezzan, Lake Tchad, the Caffire mountaina of Nieu- 
wedfeld, the Southern Ocean, near Kei^elen'a Land, the eaatem or 
Blue Mountaina of New Holland, Straita of Behrìng, Spitabergen, 
Scandinavia, Jutland, &c. 

Theae three great circles point outthe limita of the £5i.cea of the great 
hypothetical octahedron. Each of the facea may be divided into eight 
othera by meana of linea of accidente of minor importance, ao aa to 
make in ali forty-eight irregular trianglea, a form of the diamond. 
At the interaectiona, M. de Haualab obaervea that there are nodea of 
dikea ; and along the lines, or near them, ali the mountaina of the 
globe occur. The author givea an extended illustration of hia aub- 
ject, and afberwarda conaiders the particular hiatoiy of the configu- 
ration of the earth'a aurface in accordance with hia hypotheaia. 

M. Bone, who adopta aimilar viewa, adda aa a note, that we ahould 
remember in thia connexion that the metala cryatallize either in the 
tesserai or rhombohedral ayatem, and that native iron, the moat com- 
mon conatituent of meteorites, ia octahedral in ita cryatals. — Jam^- 
son's J<mrnal, No. 109. 
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MAGKETISM OF ROTATION. 

APAPEBhasbeenreadtotheBritishAssociation, ''OntheMagnetàsm 
of Botation in masses of Crystallized Bìsmuth, ' ' by M. MatteuccL The 
apparatuB used by the author consisted of an electro-magnet caiised 
to revolve by clockwork ; and the body to be submitted to the action 
of the electro-magnet was suspended between ita poles. Sometiines 
he suspended it by a fine sUver wire, and determined the force of 
torsion, when equilibrìum took place, the body being usuaUy sus- 
pended m water to check its tendency to vibrate. Sometiines he 
used a single thread of cocoon silk, and the forces developed were 
measured by counting the number of unifonn rotations wiuoh took 
place in a given time. The author first descrìbes certain preliminaiy 
experiments which he made with this apparatus. He suspend^ 
solid spheres of copper, and hoUow spheric shells, of exactly the 
same diameter, formed by the electro-plate process, between the 
revolving poles, and measured the force by torsion. With a fuU 
sphere weighing 59*80 gr., and a hollow one weighing 10*85 gr., he 
found the torsions in the proportion of 1 : 0*71. With spheres of a 
less size the differences were less than these. The author concludes 
from this that the internai shells of metal, on which the induced 
forces are less, serve to discharge the currents developed in the 
exterior shell ; and that on analogous effect shows itself in many 
other cases of magnetism of rotation. The author also submitted to 
the same apparatus a cube, formed of very thin square laminse of 
copper, insulated from each other by layers of vamìsh ; when this 
cube was suspended a few centimètres above the electro-magnet, so 
as to bave its constituent laminse horizontal, it experienced no action 
from the magnet ; but when its laminse were vertical it received a 
very rapid motion of rotation : — ^in this latter case the currents in* 
duced having the power to develop themselves freely, and circuiate 
on each lamina, which cajinot take place in the former case. In hia 
experiments with crystallized bismuth compared with amorphous 
masses of the same substance, he found : — 1. That the forces deve- 
loped by the revolving electro-magnet are greater for the amorphous 
masses of bismuth than for the crystallized metal. 2. That the forces 
developed in the masses of crystallized bismuth are greater when tìie 
deavages are disposed vertically and perpendicularly to the planes of 
the currents of the electro-magnet than when these cleavages are 
placed horìzontally. — Athenceum, No. 1153. 



HAGNETIO PHENOHENA IN TOBKSHIRE. 

Pbofessob Phillips has commimicated to the British Association, 
a paper, the object of which was to state some few remarkable resulta 
touching the measures of Magnetic Direction in Yorkshire ; and some 
ìnvestigations which were intended to show the relation of the 
change in the direction of the lines which represented numerically 
the features of the physical geography of the district Observations 
which had been made by him at York, during a residence of neaiiy 
a quarter of a century, showed, in regard to the declination or 
^ariation of the compass, or the angle between the trae and magnetic 
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merìdians, that in that time it did noi exceed ten minutffl of angle. 
It was now at York 24 deg. 5 min., and at the beginning of his ob- 
servatìons was 2i deg. 15 min. He did noi mean to say that this 
observation was perfectly accurate, but it was within two or three 
minutes of angle. He had also taken particular pains to ascertain 
the magnetic dip and inclination. This, as measured &om the hori- 
zontal Une in the piane of the meridian, is at this time a little above 
70 deg., and appears to be slowly but unsteadily diminishing. His 
first accurate observations on this subject were commenced in 1837, 
when he obtained that beautiful instrument, Mr. Charles Bobinson's 
dip circle. With this instrument he has surveyed the coimtry*, and 
determined the magnetic dip at stations by a series of observations. 
After reciting the nature of these observations and the oomputations 
which had been made upon them, a diagram was shown, in which a 
straight line, AB, represented the result of this computation. It 
passes through the three calculated mean poìnts and near to ali the 
others, and indicates an annual diminution of the dip of 2 min. 54 
sec, a result only somewhat diff(»%nt from that found in 1847, by 
Colonel Sabine, for Britain, and Dr. Lloyd, for Ireland. To make 
this result perfectly accurate, it should be corrected for any periodical 
deviations from the mean of the year, to which the particular montha 
or the particular hours where the observations were made might be 
subject. The data for this, however, he had hardlysufficientlyascer- 
tainedy but from the Greenwich observations it appeared probable that 
the magnetic dip has in each year a maximum about the months of 
May and June, and a minimum in the autumn. The Professor then 
exhibited maps, having marked uponxthem the isoclinal lines of York- 
shire, which he had obtained on the graphio projection, and by the 
calculation known as least squares. From these maps it appeared 
that, on the eastem hills of Yorkshire, the isoclinal lines required to 
be drawn to the northward. In the vale of York they required to be 
drawn rather to the southward ; while, to the westward, the lines 
would run nearly paraUel with the meridional line. With respect to 
the general oonclusions arrìved at, he remarked that magnetic and 
diama^etic effects on a suspended needle ought probably to be 
looked for as a simple consequence of the superposition and strata, 
and their pressure on one another. Looking at what had been done 
with magnetism, and oonsiderìng what had been stated by Colonel 
Sabine, that the moon as well as the sun had efEects on magnetism, 
he must say that he thought the day would come when we should be 
able, by magnetism, to arrive at the nature of those substances be- 
neaÓi the thin crust of the earth's surface, and that OTer the red 
sandstone of England we should be able to see into the condition of 
coal measures without actually making a perforation. — Ilnd. 

MAGNETIC AND DIAMAONBTIO INDUCTION. 

Professor Plucker, of Bonn, has read to the British Association 
a paper on "The New Laws of Magnetic and Diamagnetic Induc- 
tion." The communication related to the transition from magnetic 
attraction into diamagnetic repulsion, which takcs place on mixed 
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bodies when the power oi the magnet increases. He had cleduced, 
from a long serìes of facts, that by increasicg this power the action 
on diamagnetic power augments more rapidly than the action on 
magnetic ones. This, however, had not been generally adopted ; and 
last simimer he had undertaken a serìes of experiments, vehich would 
give, he thought, to that law a more universa! oharacter and a more 
distinct descrìptìon. 

MOOBE'B FATENT 8FHEBICÀL OB OBEAT CIBCLE INDIO ATOB. 

This instrument is another and a great step towards Bimplifying 
that most troublesome, but most importante problem of Great Circle 
routes. It consists of four graduated circles of 11 inches diamet^, 
two of which, arranged in opposite planes, represent a merìdian and 
the equator, and over these two others, by a most ingenious arrange- 
ment, are made to revolve in every direction, so that by two attaohed 
compaflses, or graduated circles, every element of spherìcal trìgo- 
nometry can be readily ascertained by inspection, to a great degree 
of accuracy ; a process also adapted to those problems uecessary in 
nautical astronomy. Without comparìng it wìth other faciUties for 
working spherìcal sailing, which bave lately appeared, it wiU be an 
acceptable assistant to those who are now beginning to see the neces- 
sity of adopting every facility for the greatly increased range of com- 
merce. It is believed that in a few years this system wiU again 
resumé its place, which the projection invented by Mercator and 
Wrìght has quite kept out of view for so many yean. 

DEEP OCEAN BOUNDING. 

The American Government surveying brìg, DóLpkin, empowered 
under an Act of Congress, in connexion with the scientific researches 
of Lieutenant Maury,* of the National Observatory at Washington, 
for the purpose of enterìng into a serìes of meteorological observa- 
tions and discoverìes, has completed a perfect line of soundings across 
the Atlantic to Bockule, off the west ooast of Scotland. The dis- 
tances between each place of sounding averaged about 100 miles. A 
line was then run to the Azores, to ti^e north of which, about a pa- 
rallel of forty-five in a south-west direction, an elevation was discovered 
on the bottom of the ocean of about 6000 feet, the soil indicating a 
fine yellow chalky substance mixed with a small portion of the finest 
Band. After leaving the Azores, the Dolpkin took a westerly direc- 
tion, stili succeeding in discovering bottom. Steering north, she 
made a direct line to the '* three chimneys," where, at a depth of 
1900 fathoms, bottom was also discovered. At this point Lieutenant 
Berryman, in charge of the ship, finding the state of the weather 
unfavourable to a continuation of their research, made sail, and carne 
into Southampton. The greatest depth at which bottom was reached 
was 8130 fathoms, in lat. from 41 to 43, lon. 51 to 56. The explorers 

* On Aprii 23, 1853, Lord Wrotteele^, in the House of Lorda, called attention 
to a correspondence between the United States Gk>Temment, the Britidi 
Gk)Temment, and the Soyal Society, in reference to Lieutenant Maury's acfaeme; 
which, howerer, had been preriously adopted bj the Dutch GK>Tenìment. 
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brought home with them specimens of the soil which had been 
discovered at their varìous places of sounding, to be laid before a 
commìttee of scientific men at Washington, for the purpose of ana- 
lyzation. The temperature of the water was also tested at varìous 
depths, specunens of which bave been presenred. During the whole 
of the observations, particular attention was paid to the width, 
depth, and force of the currents in different parts of the ocean, ali of 
which bave been carefuUy noted, for the purpose of being fully dis- 
cussed and explained. There is one interesting matter in connexion 
with this subject, and the non-existence of which has been the greai 
drawback to ali preyious results being satisfactory — namely, the 
yery simple methoid by which the sounding apparatus is rendered 
entirely perfect and usefiil. In ali previous attempts the great puzzle 
has been how to get back the weight when it has once reached the 
bottom ; and it is a well-known fact, especially amongst seamen, that 
in deep-sea sounding, however carefully or strongly a line may 
be made, it never has, after being once sunk, been recoyered. La 
this pian, however, the weight, upon its reaching the bottom, becomes 
immediately detached, and the line, therefore, drawn in with perfect 
ease. The pian is this : — ^A hole is drilled through a 64-lb. or heavier 
shot, sufficiently large to admit a rod of about three-quarters of an 
inch in diameter. ^Diis rod is about 12 or 14 inches in length, and, 
with the exception of about 1^ inch at the bottom, perfectly solid. 
At the top of the rod are two arms extending one from each side. 
These arms being upon easily acting hinges, are capable of being 
raised or lowered with very little power. A small branch extends 
from the outside of each of them, which is for the purpose of holding 
by means of rings a piece of wire by which the bajl is swung to the 
rod. A piece of rope is then attached by each end to the arms, to 
which again is joined the sounding line. The ball is then lowered 
into the water: upon reaching the bottom the strain upon the 
line ceases, and the arms fall down, allowing the ball to detach itself 
entirely from the rod, which is then easily drawn in, the drilled por- 
tion of which is discovered to be filled with a specimen of that which 
it has come in contact with at the bottom. There are other advan- 
tages also in connexion with the invention, which are of great utility 
in carrying out the discoveries ; and which no doubt will so 
materially assist the scientific researches of the world, that the sub- 
ject of whether there is or is not a bottom to the sea will no longer 
remain a difficuliy to answer. 

DEEP-SEÀ SOUNDING. BT CAFTAIN DENHAM. 

Caft. Dsnham has communicated to the Royal Society, " An 
Accoimt of a Deep-sea Sounding in 7706 fathoms, in 36** 49' South 
Latitude, and 37** 6' West Longitude." 

This sounding was obtained on a cairn day, October 30, 1852, in 
the course of the passage of H.M.S. Herald from Bio de Janeiro 
to the Cape of Good Hope. The sounding-line was ^th of an inch 
in diameter, laid into one length, and weighing, when dry, 1 Ib. fr 
every hundred fathoms. Captain Denham recàved from Commodr 
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McKeeyer^ of the United States Navy, commandìng the Congrest 
Rigate, a present of 15,000 fathoxus of line, 10,000 fathoms on 
one reel, and 5000 on another ; he considera it to ha ve been admi- 
rably adapted for the purpose for which it was made aud to wbich it 
was applied. The plummet weighed 9 Ibs., and was 11*5 inches in 
length, and 1*7 inch in diameter. When 7706 fathoms had nm off 
the reel, the sea-bottom was reached. Captain Denbam states that 
Lieut Hutcheson and himsclf, in separate boats, with their own 
hands, drew the plummet up fifty fathoms several tunes ; and after it 
had renewed its descent, it stopped, on each occasion, abruptly at the 
originai mark to a fathom, and would not take another tum off 
the ree! The yelocity with which the line run out was as lol- 
lows : — 

The first 1000 fothoms in 27 1*5 

1000 to 2000 fathoms in 39 40 

2000 to 3000 fathoms in 48 10 

3000 to 4000 fathoms in 1 13 39 

4000 to 5000 fathoms in 1 27 6 

5000 to 6000 fathoms in 1 45 25 

6000 to 7000 fathoms in 1 49 15 

7000 to 7706 fathoms in 1 14 15 



9 24 45 
The whole tìme, therefore, taken by the plummet in descending 
hrough 7706 fathoms, or nearly 7 '7 geographical miles of 60 to the 
degree, was 9^ 24°^ 45'. The Mghest summits of the Himalaya^ 
Bhawalagiri and Kinchinginga, are little more than 28,000 feet, or 
4*7 geographical miles above the sea. The sea-bottom has, therefore, 
depths greatly exceeding the elevation of the highest pinnacle above 
its surfaee. 

The strength of the line tried before the sounding was found to 
be equal to bear 72 Ibs. in air. The 7706 fathoms which ran cut, 
weighed, when dry, 77 Ibs., exclusive of the plummet, 9 Ibs. Great 
care was taken in the endeavour to bring the plummet again to 
the surfaee to show the nature of the bottom ; but, whilst carefully 
reelìng in, the line broke at 140 fathoms below the water-line, carry- 
ing away a Six's thermometer which had been bent on at 3000 
fathoms. — Proceedings ofike Royal Society. 

IN8TRUMENT FOB TAKING SOUNDING S. 

Mr. F. Maxwell Lttb observes, in No. 40 of The PhUosophieal 
Magazme: There seems to besome difficulty about obtaining a oorrect 
sounding in places where the currents are strong and flow in dif- 
ferent directions at the different points of depth, causing the line to 
assume different curves in its descent ; and when it comes to be 
measured over, after the weight has reached the bottom and been 
hauled up again, the measurement gives no approximate idea of 
the real depth. Now it is plain that tUs mensuration of the depth of 
water might be as well made by estimating its vertical pressure, as, 
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in measarìng the height of mountains, we meamire the barometrical 
pressure of the air; and so I WQuld propose to do it by an instrument 
conatructed as follows : — 

An accurately constnicted tube of gun-metal or brass, or some 
metal not Y&rj easily corrodible by salt water, has a glass tube fitted 
on to it on the top by a screw joint, and again on the top of the glass 
tube is fìtted a strong hollow copper ball by a similar screw joint. The 
lower tube has a well-tumed piston fitted to it, from which runs a rod 
which is only a laiflelonger than the tube, and just enters the tube when 
the piston is at its lowest point. A well-made spring is placed in the 
tube above the piston ; and the tube being narrowed at ihe top, so as 
just to admit the tree passage of the rod, and the rod havìng a little 
button at its top, the piston is kept at its lowest point by the spring, 
except when sufficient pressure is appHed from below to compress the 
spring. The glass tube has a small ring fixed in it, just so as to stick 
at any point to which it is pushed ; the button at the top of the 
rod serves to push the ring straight ; and the ring thus forms an index 
of the degree to which the spring has been compressed. The ball on 
the top serves as a mere reseryoir of air to equalize the action of the 
apparatus as much as possible. The whole of this apparatus is en- 
closed in a wire cage for the sake of protectlon from blows. To 
graduate this apparatus, I let it down in a known depth of water, say 
ten fathoms, and having observed the point to which the ring in the 
glass tube is pushed, and having marked this point off, the ball is to 
be unscrewed, and with a small ramrod the ring is to be pushed down 
till it rests on the top of the piston-rod. The ball being replaced, the 
apparatus is sunk in tw^ity fathoms ; after a similar manner it is 
sunk in thirty, and next in forty fathoms. This will test the accuracy 
of the apparatus ; and the marks made on the glass tube after each 
trial will give a scale from which the whole tube may be graduated, 
eyen to thousands of fathoms, if the tube be long enough^ or the 
spring strong enough. 



CUBBENTS IN THE ABCTIO SEAS. 

Db. Suthebland, in concluding a paper read to the Boyal Society, 
observes, that he does not know that we are yet in a position to 
demonstrate the actual existence of currents ìtUo the icy seas, as 
well as owt of them ; but that the necessity for them is obvious. It 
is not necessazy, he remarks, that these currents, as in other parts, 
should occupy the surface, and probably also the bottom of one of 
the sides of the basins whose waters require to be renewed, as the 
Gulf-stream occupies the east side of the North Atlantic. It is 
plain that the cold and hot waters of two r^ons can be exchanged 
by the latter passing undemeath the former; and although the 
Arctic current from the Greenland Sea does not contam much ice to 
the southward of Cape Farewell, it is more than probable its chilly 
waters pass over a fork of the Gulf-stream, which ultimately sweeps 
along the shores of West Greenland. 
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TEMPERATI7RB AND 0URRENT8 OF THE NOBTH ATLANTIC ASTD 
^ NORTHEBK OCEANS. 

Db. Soobesbt has communicated to the Brìtish Associatìon, hw 
observations on the " Surface Temperature, and Great Currente of 
the North Atlantic and Northern Oceans. " The observations gene- 
ralized upon by the author had been derived from the temperature 
of the ocean, chiefly at the surface — ^had been made in the Greenland 
Sea, the North Sea, and a considerable belt across the North Atlantic, 
during a series of passages chiefly by sailing vessels between England 
and New York. Dr. Scoresby directed the present attention of the 
Section to the observations made in the laiist three localìties. Of 
the passages just noted, sixteen in number, four were performed by 
the author, and twelve by an American navigator, Captain J. C. 
Belano, an accurate scientific observer. The observations on 
Surface Temperature discussed amount to 1153, gathered from 
about 1400. Usually Captain Belano recorded six observations 
each day during the voyage, at intervals of four hours. Seven of 
the passages were made in the spring of the year, — two in the 
summer, — one in the autumn, — and three in winter. TaJdngthe middle 
day of each passage, the mean day at sea was found to be May 18th 
or 19th, — ^a day fortunately coincident in singular neamess with 
the probable time of the mean annual Oceanie temperature. The 
author had laid down the tracks of thè ship in each of the voyages 
on a chart of Mercator's projection, and the principal observations 
on Surface Temperature were marked in their respective places. 
The observations were then tabulated for merìdians of 2'* in breadth, 
from Cape Clear, longitude 10** W., to the eastem point of Liong 
Island, longitude 72** W. — embracing a belt of the average breadl£ 
of 220 miles, or a stretch of about 2600 miles across the Atlantic. 
The results were the following : — 1. Highest Surface Temperature 
nortìiward of latitude 40°, 74** ; lowest 32** ; range 89^— 2. Mean 
Surface Temperature, as derived from the means of each meridional 
section, 66", whilst the mean atmospheric temperature for the 
corresponding period was 64" '2. — 3. Bange of Surface Temperature 
within each meridional section of 2", 8^" at the lowest, being in 
longitude 20-22" W., and at the greatest 36", being within the 
meridian of 62-64" W.— 4. Up to longitude 40" the Surface 
Temperature never descended below 60"; the average lowest of 
the sixteen meridional sections being 61"'88, and the average range 
11" 'S. — 6. In the sucoeeding fifteen sections, where the lowest 
temperature was 32", the average lowest was 37"'l, and the average 
range 29"*7. This remarkable £flerence in the temperature of the 
eastem and western halves of the Atlantic passage, the author said, 
was conclusively indicative of great ocean curreuts, yielding a mean 
depression of the lowest mmdional temperature from 61" '88 to 
87'*'1, or 14" '8, and producing a mean range of the estreme of 
temperature on the western side of almost thrice the amount of the 
extremes on the eastem side, — or, more strictly, in the proportion 
of 29"'7 to 11"*1. The author drew attention to a diagram in which 
he had laid down along the entìre belt, curves showing the whòle 
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range of the lowest depressions of temperature and highest elevation, 
wìth the means at each longitude dìstinguished by different shading ; 
and pointed out how the ìnspectìon of i£is as well as of the tabulated 
resulta, affords strikìng indìcatìons of the two great currents, one 
descending from the Polar, the other ascending from the Tropical 
regions, wìth theìr characteristic changes of cold and heat. In 
classifying the resulta, the author considered the entìre belt of the 
Atlantic track of the passages as divided into six divisions of 10° of 
longitude each, and these into meridional stripes of 2° each, omitting 
the two first degrees next the European end, or about 80 mìles 
westward of Ireland to 72° W., or about the same distance west of 
New York. To each of these six divisions he directed attention, 
pointing out the conclusions to be derìved from each. The curves 
approaching each other and running nearly paraUel through the 
western half with great regularìty, showing the variations and range 
to be much less, while tbroughout the eastem half, the widening of 
the distance, and the irregular form of the extreme curves, showed 
the influence of the two currents very remarkably. 

Br. Scoresby then drew conclusions, showing that sometimes the 
cold current &om the north plimged beneath the warmer current 
from the south. Sometimes they divided, — the colder keeping in- 
shore along the American coast, the other keeping out, and forming 
the main Gulf-stream. Sometimes where they met, they interlaced 
in altemating stripes of hot and cold water ; sometimes their 
meeting caused a deflexion, — as where one branch of the Gulf-strean^ 
was sent down to the soulii-east of Europe and north of Africa, and 
another branch sent up past the British Islanda to Norway and 
Scandinavia, bj the Potar current setting east of Newfoundland. 

The author next proceeded to consider the uses in the economy of^ 
nature of these great Oceanie currents. The first that he noticed 
was the equalizing and ameliorating influence which they exercised 
on the temperature of many countries. Of this he gave several 
examples. Thus, our own counlay, though usually spoken of as a 
very variable climate, was subject to far less variations of range of 
temperature than many others in sinùlar latitudes, — ^which was 
chiefly from the genersJ influence of the northem branch of the 
Gulf-stream setting up past these islands. He had himself, on one 
occasion, in the month of November, known the temperature to 
rise no less than 52° in forty-eìght hours, — ^having previously 
descended in a very few days through a stili greater range ; while 
in these countries uie extensive range between mean summer and 
winter temperature scarcely in any instance exceeds 27°, and in 
many places does not amount to nearly as much. Another 
advantage derived from these currents was, a reciprocation of the 
waters of high and low latitudes, — ^thus tending to preserve a usefìil 
equalising of the saltness of the waters, which otherwise, by evapoca- 
tion in low latitudes, would soon become too salt to perform ite 
intended functions. Next he pointed out their use m forming 
sand-banks, which became highly beneficiai as extensive fields for 
the mainteuance of varìous species of the finny trìbeS; as in the 
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great banks of Newfoundland. Next, thìs commìngling of the 
waters of Beveral regìons tended to change and renew, from tixne io 
time, the soil of these banks, — wbich, like manuring and working 
our fields, was found to be necessary for preserving these extenaive 
pastures for the fish. Lsustly, by brìnging down from Polar regions 
the enormouB masses of ice which, under the name of icebergs, were 
at times found to be setting down towards Tropical regions, they 
tend at the sanie time to ameiiorate the great heats of those regions, 
and to prevent the Polar regions from becoming blocked up with 
accuinulating mountains of ice which, but for this provision, would 
Boon be pushed down as extenslve glaciers, rendering whole tracts 
of our temperate zones uninhabitable wilds. Dr. Scoresby con- 
cluded by pointing out several meteorological influences of thefle 
ciurents, in foga and winds. — Literary Gazette, No. 1914. 

DBEP BBA SOUNDINGS AND CUBBENT8. 

Db. ScoBESfi7 has read to the Brìtish Association, a paper '* On 
Deep Sea Soundings and Errors therein, from Strata of Ourrents, 
with Suggestions for their Jnvestigation." He set out by observ- 
ing that the subject of Deep Sea Soundings was one which had 
become of great interest, inasmuch as recent soundings had tended 
to show that there were profundities in the sea much greater 
than any elevations on the surface of the earth, for a line bad 
been veered to the extent of seven miles. He believed the first 
soundings beyond a mile were made by himself, when quite a youth, 
in the Arctic regions. Since then, in 1849, Her Majesty's ship 
Pandora had obtained soundings in the North Atlantic, at 2060 
fathoms. Capt. Basnet, in 1848, in the North Atlantic got soundings 
at 3260 fathoms. In 1849, Lieut. Waish, of the United States Navy, 
got soundings at 5700 in the North Atlantic. But a much greater 
deptb had been obtained by Capt. Denham, in the South Atlantic.* 
In 1852, he got soimdìngs at 7706 fathoms. After the line had been 
let out to thiat depth it came to a pause. It was then raised a little, 
and then let out again, when it came to a stop at precisely the same 
point. The line used was a siik one, one-tenth of an inch in 
diameter, weighìng about one pound to every hundred yarda, the 
plununet weighing about nine pounds, and being about eleven inches 
long. These were perhaps very favourable circumstances ; but there 
were considerations connected with ali deep sea experiments which 
rendered these results extremely doubtful, and not only doabtful, but 
in some cases actually eiToneous. This arose from. the action of 
what he had, in a previous paper, spoken of as the strata currents of 
the ocean. It would be evident that, in the case of a sounding, 
where, as with Captain Denham, a light lead required nine hours, 
twenty-four minutes, and forty-tìve seconda to run out, the action of 
these currents would affect the length of line run out> and the 
sounding could not be relied upon. If the sea were a stationary 
body, or if its currents were uniform movements of the entire mass 
of waters from the surface to the bottom, tnen the lead might be 

* See Oapt. Denham's Besults, st page 167, ante. 
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fidrly expected to take a direct and perpendicular course downwardB. 
But if, in the place of sounding, strata currents, so prevalent in the 
sea, should be running in dìfiérent directions, or what would have 
the same effect, if one stratnm of water, say a superficial stratum, 
should be in motion, and the main body below at rest, no correct 
resulta could be derìved. 

Dr. Scoresby proceeded to show, that under such circumstances, 
the line would be carried away by the under current so as to make a 
band, which, at great depths, might go to the extent of miles. He 
had repeatedly noticed this effect when in the Arctic seas, in his 
youth, hunting the whale, and by noticing it had been able to strìke 
many second harpoons, where the other whale fishers had been at 
fault. He had noticed that after a fish was struck, say at the edge 
of the ice, it had dived in an oblique direction under it, carrying out 
line for a quarter of an hour or twenty minutes, when there would 
be a tension of from half-a-ton to a ton on the line, and then pause 
for a short time. Then the fish would ''take Une" a^aìn, as if 
under the ice, and perhaps come up a-stem of the fast boat. There 
could be no doubt that the second puUing out was owing ahnost 
entirely to the resistance of the water. But if the boat was in clear 
water, and run until the pause, then her head would perhaps incline 
to liie rìght or left The boats then went ahead of her ; but he, 
instead of doing so, had always gone to perhaps treble the angle of 
ìnclination, and had, for the most part, been rewarded by his dose 
proximity to the fish when it rose. Well, then, ali circumstances 
showed that the currents of the sea had very considerable influence 
on the line when let out, and he carne, then, to the consideration of 
a pian for the determination of the surface and relative strata cur- 
rents. Ko doubt broad determinatious as to great and decided 
currents and proximate results by meaas of multiplìed observations 
on currents of moderate velocities were derivable from the ordinary 
process ; but for really satisfactory results, far more accurate and 
conclusive processes neied to be instituted. And it would be well 
deserving, he thought, of an enlightened govemment of a maritime 
country especially to employ smaller war-vessels and officers in 
ìnvestigations on ihe subject, for which modes, he believed, might be 
made available, calculated to yield much useful and interesting In- 
formation. Two leading processes appeared to him as being ap- 
plicable to these determinations : — ^first, the planting in particular 
positions of inquiry in the ocean, from an attendant vessel, buoys 
with flags, kept in their places by a resisting apparatus below the 
surface, which might be denominated a current measurer, and deter- 
mining, after a night's action, for instance, the changes of their 
position from celestial observations. Then, secondly, placing a small 
boat upon the water during a calm, with the current apparatus for 
Uie dttermination of the relative set of sfrata currents. llie current 
measurer attached to, and suspended by, a small wire, run off a reel 
fixed in the bow of a boat, might be let down to varìous depths in 
succession, with a register thermometer attached at each new depth, 
when the motiou of the boat and its direction, as shown by th 

M 2 



164 TKAB-BOOK OV PACT8. 

position of a surface float orbuoy, would, after but short intervals of 
iime, indicate proximately, the relative motion of the surface water, 
and the wacer at the several depths of the resisting apparatus below. 

Dr. Buist saìd, tìiat Dr. Scoresby had described the only means 
hitherto resorted to for ascertaining the existence and character of 
sub-marine currents ; and the same cause that tended to rend^ 
deep-sea soundings uncertam, made the ascertainment of sub-manne 
currents by the old methodJs most unsatisfactory. Dr. Buist then 
exhibited and explained the new current measurer. As any attempt 
at a minute descrìption without a diagram would be next to unin- 
telligible, it may be stated generally that the instrument resembled a 
common weather-cock tumed upside down ; and which, on being 
lowered by a wire to any depth, took the direction of the current 
It was fumished with a compass, the needle of which was clamped at 
the proper time by a second wire, when a bladed wheel, like that of 
a patent log, or of a ventilator, was allowed to revolve for a minute, 
and worked like a gas-meter by an endless screw into a toothed 
wheel, and when the whole was drawn up, it indicated the direction 
and velocity of the current at any given depth. He stated that 
superficial currents were on a large scale ; and from on board ships 
best ascertained by what are termed bottle logs, or slips of pi^er 
inclosed in a bottle thrown overboard every day at neon, indicating 
the ship's place, or anything dedired to be known regarding her. 
One of these was exhibited in the form of a common receipt-book, 
where ali the formai part was printed in, and the captain had only to 
fili it up with writing, — counterfoils were lefb in the hook coutaining 
a record of the Information thus cast on the waters : — ^these amongst 
other things serving afterwards to indicate what proportion of tiie 
log had been picked up, what lost sight of. It was eminently 
expedient, and occasioned very little trouble to put a notice on this 
of the principal adventures the ship might bave met with. Had this 
been always done, the history of the voyage of many vessels that 
had perished at sea might up to a certain point have been ascertained. 

Dr. Buist also explained other instniments ; and then gave an 
account of a Hail Storm in India, in the Peshawur distaict, by which 
eighty-four persons, and three hundred head of cattle, were killed. 



LUNAE ATMOSPHEBIC TIDBS. 

The facts derived a few years since from the barometrica! observa- 
tions at St. Helena, showing the existence of a Lunar Atmospherìc 
T^de, have been corroborated in the last year by a similar conclusion 
drawn by Capt. Elliot, of the Madras Engineers, from the barometrìcal 
observations at Singapore. The influence of the moon's attraction on 
the atmosphere, produces, as might be expected, a somewhat greato: 
effect on the barometer at Singapore, in lat. 1** 19', than at St. Uelena, 
in lat. 15** 57'. The barometer at the equator appears to stand on 
the average about 0006 m. (more precisely 0,0057, in lat. V 19^, 
higher at the moon's culmin&tions than when she is six hours distant 

m the merìdan. 
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EVAPOBATION ASB CONDENSATION. 

The total quantity of dew believed to fall in England ìb supposed to 
amount to five inches annuallj. The average fall of rain is about twenty* 
five inches. Mr. Glaìsher states the amount of Evaporation at Green- 
wich to have amounted to five feet annually for the past five years, 
and supposes linee feet about the mean evaporation ali over the world. 
On this assumption the quantity of actual moisture, raised in the 
shape of vapour from the surface of the sea alone, amounts to no 
lesa l^an 60,000 cubie miles annually, or nearly 164 miles per day. 
According to Mr. Laidlay, the evaporation at Calcutta is about fifteen 
feet annually ; that between the Cape of Good Hope and Calcutta 
averages in October and November, nearly three-quarters of an inch 
daily ; betwixt 10** and 20"* in the Bay of Bengal it was found to ex- 
ceed an inch daily. Supposing this to be doublé the average through- 
out the year, we shall, instead of\ three, have eighteen feet of evapo- 
ration annually ; or, were this state of matters to prevail ali over the 
world, an amount of three hundred and sixty thousand cubie miles of 
water raised in vapour from the ocean alone. — American Annual, 1853. 

AMOUNT OP OXTGEN IN THE WORLD. 

" Let US for an instant contemplate," says Faraday,* "the enor- 
mous amount of Oxygen employed in the function alone of respira- 
tion, which may be considered in the light of a slow combustion. 
For the respiration of human beings, it has been calculated that no 
less than one thousand millions of pounds of oxygen are daily required, 
and doublé that quantity for the respiration of animals, whilst the 
processes of combustion and fermentation have been calculated to re- 
quire one thousand millions of pounds more. But at least doublé the 
whole preceding quantity, that is to say, twice four thousand millions 
of poimds of oxygen, have been calculated to be necessary altogether, 
includìng the amount necessary in the aocomplishment of the never- 
ceasing functions of decay. 

As stated in pounds, we can hardly create to ourselves any defi- 
nite idea of this enormous unount ; the aggregate is too vast, too 
overpowering. It is scarcely to be grasped by our senses when re- 
duced to tona, of which it corresponds with no less than 7,142,847 
per day. 

AMOUITT OT OXTGBir BBQUIEBD DAILY. 

Whole population 1,000,000,000 

Aniiniils 2,000,000,000 

Combustion and fermentation 1,000,000,000 

4,000,000,000 
2 

Oxygen requìred daily, s 8,000,000,000 Ib. 
Tona. 

7,142,857 in a day. 
2,609,285,714 in a year. 
260,928,571,400 in a century. 
16,655,744,284,000 in 6000 yean. 
Whole qnanUty, 1,178,158,000,000,000 

* Faraday's Lectores on the Non-Metallic Elemento. 



166 YEAB-BOOK OF FAOTS. 

Such being the daily requisition of oxygen in the economy of nst- 
ture, how great must be the total quantity existing in the world ? 
Why, between one-half and two-thirds of the crust of this globe and 
ita ìnhabitantfl are composed of oxygen. This will be manifested to 
you most conveniently by inspecting a diagram wherein the demon- 
stration ìb made clear. 



AKOTTirT OF OXYGEN ITX THB WOBLD. 

Prineiples \^ 

Phos.lime |>f 

Water %) 

Prineiples 

Water * 

Bilica V 

Alamina |^i 

Lime 

Ocean and waters 

Atmosphere i 



Il' 



•■ Oxyg^ ìs ^ (» I of the |^be. 



KBAN TEMPEBATUBE OF THE YEAB. 

Mb. GlaisheB; F.B.S., has read to the Boyal Society a paper 
wherein, after treating of the method adopted to deduce the most 
probable true mean temperatiure due to every day in the year ; he ob- 
serves that there are periods of some duratìon which are very remark* 
able on account of the difficulty of assigning a physical cause for the 
anomalies appar^it in the mean temperature. Starting from the 
lowest temperature in January, it increases till the begìnning of 
March, when, between tbe 3rd and lOth, not only is the increase 
checked, but there is a remarkable depression of temperatiure. Aft^ 
the lOth, the increase proceeds and is very rapid towards the end of 
Aprii and thebeginning of May ; this rapid increase is rathersuddenly 
checked, and foUowed by a period of cold towards the middle of May : 
this period is very marked. As remarkable a depression of t^nperature 
at tlus time of the year seems to bave taken place in Franco, having 
been noted at Paris and at various localities, some situated near the 
coast ; but it does not appear that the equally remarkable rìse at the end 
of Aprii has been noted. After the middle of May the numbers steadily 
increase till the 5th of July, when they attain theìr maximum value. 
The decline in the temperature towards the end of July is followed 
by an increase at the beginning of August, after which the decline of 
temperature is very regular till towards the end of November, 
when a sudden and considerable increase of temperature takes 
place ; after this the curve declines to its lowest point on Jan. 8th. 



SIMPLE BAIN-GAUOB. 

Mb. T. W. Lawton has exhibited to the British Association a 
drawing of a very simple Rain-gauge, which, he said, avoided the in- 
conveniences of evaporation, splashing^ &c., uncommonly well. It 
consists of a tube seven or eight inches deep, whose cross section 
contains five square inches ; this terminates in a narrow tube, gradu- 
ated so as to show hundredths and thousandths of an inch in depth, 
received upon the area of the other. 
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COLOUBS OF A JET OF STEAM, AND OF THE ATMOSPHEBB. 

Mr. Beuben Phillips, in a communìcation to the Philosopkical 
Magazine, No 29, says : — My reasons for concluding that clouds 
consìst of minute drops, are as follows. Prof. Hemy's experiments 
dcmonstrate that the film of a soap-bubble contracts on the included 
air with great force considering the thinness of the f.hn/ Now, the 
amount of condensation to which the enclosed air ìa subjected by 
the fihn is inversely as the diameter of the sphere, that is, if the 
thinness of the fihn is always the same. Supposing a Httle bubble 
to be formed in the air, like one of those imagìned to form cloud, 
then, from the very small diameter of such a vesicle, the included air 
would be strongly condensed, perhaps to the extent of two or three 
atmospheres or more. Oxygen and nitrogen being soluble in water, 
and the solubility of gaseous matter in water increasing rapidly with 
the pressure, it follows that the particles of water will take up air at 
the interior surface of the film ; and on these particles difiusing them- 
selves, and so arriving at the outer surface of the film, they will liberate 
a quantity of air corresponding to the diminished pressure. So that from 
thiB species of exosmose alone, the bi^bble would soQn becomeahomoge- 
neous drop. I conclude, therefore, that vesicles so small as the particles 
which form clouds cannot long exist, if ever they are formed. With 
regard to the ease with which water takes up air under a high pres- 
sure, I may mention, that if water be shaken for a few minutes with 
air condensed to the extent of about six atmospheres, then on 
p«llowing the water to escape into the air by a quiet stream, and 
receiving it into a glass vessel, a considerable effervesoence cao be 
perceiv^. 

Dr. Waller could find no evidence of yesicular structure by the aid 
of the microsoope.f 

I think the sky has an important action in producing the moming 
ajid evening red. Now, the highest clouds are evidenti ysituated 
below the region of the sky ; and the blue colour of the sky deepens 
to an observer ascending a mountain. From this I conclude that the 
firmament consists of a distinct and very distant orb of the atmo- 
sphere, containìng a great number of particles of water so small as to 
give a blue of the first order by reflexion. When the sun is near 
the horizon, its rays traverse a much greater thickness of this orb 
than at other times, and oonsequently the direct light of the sun be- 
comes sensibly reddened by int^er^ice on transmission through the 
sky. The orb of the sky can, I think, hardly be regarded as being 
in a State of rest with respect to the earth, for it may be moved, and 
perhaps heaped up at times by winds ; the sky may also be subject 
to tidal, and other motions caused by the expansions and contractions 
of a variable temperature, by which motions the curvature of the 
firmament over some spots of the earth's surface may be changed» 
which would cause the rays of the sun at those places to traverse & 
greater or less length of the firmament. I hold, that if these 

* Fhilosophìcal Magazine, yoI. zxyì. p. 641. 
t Fhilosophical Magazine, toI. zzviii. p. 99, and toI. zziz. p. 103. 
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motions are sufficiently extensiye, they must produce sensible alien* 
tions in the intensity of the moming and evening red. 

With regard io the action of clouds and mista in the lower r^rions 
of the atmosphere in producing the moming and evening red, I 
follow Professor Forbes and M. Olausius. I look upon the clouds 
as white, or nearly white reflectors, which only appear coloured in 
consequence of red light faUing on them, or irom. being seen 
through a coloured mist. I cannot, however, come to a conclusion 
as to whether the usuai sombre colours of the clouds are generally 

froduced in the clouds themselvés or in the clearer air ; neither can 
see any reason why, in accountìng for the colours of the clouds^ we 
must restrict ourselves to the consideration of those partìcles only 
which produce the first blue and red. 



BCIENTIFIO BALLOON ASCEXTS. 

Thbbs has been communicated to the Royal Society, "An 
Account of Meteorological Observations in four Balloon Ascents 
made under the direction of the Kew Observatory Committee of the 
British Assodation, by John Welsh, Esq." * The ascents took place 
on August 17» August 26, October 21, and November 10, 1852, 
frpm Yauxhall Guxlens, with Mr. C. Green's large balloon. The 
principal results may be briefly stated as foUows : 

Each of the four series of observations shows that the progress of 
the temperature is not regular at ali heights, but that, at a oertain 
height (varying on different days, the regular diminution becomes 
arrested, and for the space of about 2000 feet the temperature re- 
mains Constant, or even increases by a small amount ; it afterwards 
resumes its downward course, oontinuing for the most part to 
diminish regularly throughout the remainder of the height observed. 
There is thus, in the curves representing the progression of tempe- 
rature with height, an appearanoe of didocation, always in the same 
direction, but varying in amount from 7° to 12°. 

In the first two series, viz., August 17 and 2C, this pecuUar inter- 
ruption of the progress of temperature is strikingly coincident with a 
large and rapidfaU in the temperature of the dew-poirU. The same 
is exhibited in a less marked manner on November 10. Oi^ Oct. 21, 
a dense cloud existed at a height of about 3000 feet ; the temperature 
decreased uniformly from the earth up to the lower surface of the 
cloud, when a slight rìse commenced, the rìse continuing through the 
cloud and to about 600 feet above its upper surface, when the 
regular descending progression was resumed. At a short distance 
above the cloud the dew-point feU considerably, but the rate of dimi- 
nution of temperature does not appear to bave been affected in this 
instance in the same manner as in the other serìes ; the phenomenon 
so strikingly shown in the other three cases being perhaps modified 
by the existence of moisture in a condensed or vesicidar form. 

It would appear on the whole that about the principal piane of 
condensation beat is developed in the atmosphere, wMch has the 

* See also, Year-Book of Facta, 1863, pp. 111—272. 
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efilect of raising the temperature of the higher air above what it 
-would bave be^ had the rate of decrease contiiiued unifonnly from 
tìie earth upwardB. 

There are several instaBces of a second or even a làird mdden fall 
m the dew-point, but any corresponding variation in the temperature 
ìa not so clearly exhibited, probably owing to the totcU amount of 
moisture in the air being, at low tsmperatures, so very small that 
even a considerable change in ita relative amount would produce but 
a small thermal effect. 

As the existence of the disturbance in the regular progression of 
temperature now stated rendered ib necessary, in order to arrivo at 
any approzimate value of the normal rate of diminution with height, 
to make abstraction of the portion affected by the disturbing cause, 
each series was divided into two secUons, the &:st comprìsing the space 
below the stratum in which the irregularity existed, and the second 
commencing from the point whsre the regular diminution of tempe- 
rature was resumed. It was then found that the rate of diminution 
was nearly uniform within each section, but that it was somewhat 
greater in the lower than in the upper sections. 

On taking a mean of both sections for each serìes, giving each 
section a value corresponding to its extent, it is found that the num- 
ber of feet of height corresponding to a fall of one degree Fahrenh|^t 

is: — 

On August 17 ... . 2920 feet. 

August 26 ... . 290-7 „ 

October21 . . . . 291*4 „ 

NovemberlO . . . 3120 „ 

The first three values being remarkably coincidente and the last dif- 
fering from them by about one-fifteenth of the whole. 

The air coUected in the ascents was analyzed by Dr. Miller, who 
States that 'Hhe specimens uf air do not diifer in any important 
amount from that at the earth at the same time, but contain a trifle 
less oxygen. Ali of them contained a trace of carbonio acid, but the 
quantity was too smali for accurate measurement upon the small 
amount of air collected." — Proceedinys of the RoycU Society. 



CHANGB OF RKFRANGIBILITT OF LIQHT. 

Professor Stokes, M.A., F.B.S., has communicated to the Eoyal 
Society a paper, the prìncipal object of which is to explain a mode 
of observation by means of which the author found that he could ex- 
hibit) with ordinary day-light, the change of refrangibility produced 
by substances opaque as well as transparent, even when they pos- 
sessed only a low degree of sensibility. The method requires hardly 
any apparatus ; it is extremely easy in execution ; and it has the 
great advantage of rendering the observer independent of sun-light. 
On these acoounts the author conceives that it might be immediately 
applied by chemists to the discrimination between different sub* 
stances. The method is as foUows : — 

A large hole, which ought to be several inches in diameter, cut in 
the window-shutter of a cSirkened room, serves to introduce the light. 
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and a amali shelf, blackened on the top, attached to the shutter ìm- 
mediately underneath the hole, sérves to support the objects to be 
examined, as well as one or two absorbing media. The hole is 
covered by an absorbing medium, called by the author the principal 
aòiorbent, which is so selected as to let through, as far as may be, 
the feebly illuminating rays of high refrangìbility, as well as the in- 
visible rays stili more refìungible, but to stop the rays belonging- to 
the greater part of the visible spectrum. A second medium, <»Ued 
by the author the complemerUary ahsorbent, is chosen so as to be as 
far as possible tiunsparent with regard to those rays which the first 
medium stops, and opaque with regÌEU*d to those which it lets through. 
The object to be examined is placed on the shelf, and viewed through 
the second medium. If ih.e media be well-selected, they together 
produce a very fair approach towards perfect darkneas ; and ìf the 
object appears unduly limiinous, that arises in ali probability from 
''fluorescence." To determine whether the illumìnation be really 
due to that cause, it is commonly sufficient to remove the comple- 
mentary absorbent from before the eyes to the front of the hole, 
when the illumination, if it be really due to fluorescence, almost 
whoUy disappears.; whereas, if it be due merely to scattered light 
which is able to get through both media, it necessarily remains tue 
BSj^e as before. In the case of objects which are only feebly fluo- 
rescent, it is sometimes better to leaye the second medium in its 
place, and use a third medium, called by the author the transfer 
medium, which is placed altemately in the path of the rays incident 
on the object-end of the rays coming from it to the eyes. 

Independently of illumìnation, the change of colour corresponding 
to the change of refrangibility, and the difference of colour with 
which the object appears, according as the transfer medium, or the 
complementary absorbent used as a transfer medium, is held in front 
of the eyes or in front of the hple, afford in most cases a ready mode 
of detecting fluorescence. 

Instead of trusting to the aòsolute appearance of the object, it is 
commonly better to compare, it with some flxed standard. The 
standard substance ought to be such as to scatter freely visible rays 
of ali refrangibilities, but not to give out rays of one refrangibility 
when influenced by rays of another. The author employed a white 
porcelain tablet as such a standard ; and the object to be observed 
was placed on the tablet, instead of being laid (Urectly on the black- 
ened shelf. 

Another mode of observation consists in using a prism in combina 
tion with the principal absorbent. The object being plaoed on the 
tablet, a slit is held dose to it, in such a position as to be seen, prò* 
jected partly on the object and partly on the tablet, and the slit is 
then viewed through a prism. The fluorescence of the object is 
evidenced by light appearing in regions of the spectrum, in which, 
in the case of the rays coming through the principal absorbent, and, 
therefore, in the case of the rays scattered by the tablet, there is 
nothing but darkness. 

The author states that these methods proved to be of such delicacy, 
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thaty eyen on an unuBuaJly gloomy day, he was able readily to detect 
the fluorescence of white paper ; and even in the case of substances 
standing mncL lower in the scale, the fluorescence could be detected 
in a sìmilar mannei. 

In conclnsion, the author states that he had found the property of 
fluorescence to belong to a peculiar class of salts, the platinocyanides, 
making a third instance ki which this property had been connected 
wìth sul^tanoes chemically isolated in a peifectly satìsfactory way. 
l^e present instance opens a new field of inquiry in relation to the 
polazization of the fluorescent light. — Proceedings ofthe JRoycU Soc. 

PROPERTIES OP LIGHT. 

Lord Brouoham, F.R.S., has communicated to the Royal Society 
" Further Experiments and Observations on the Properties of Light, 
wherein the author considera that Sir Isaac Newton's experiments to 
prove that the fringes formed by inflexion and bordering the shadows 
of ali bodies, are of difFerent breadths when formed by the homoge- 
neous rays of diflerent kinds, are the foundation of his theory, and 
would be perfectly conclusive if the different rays were equally bent 
out of their courae by inflexion ; for in that case the line joining the 
centres of the fringes on opposite sides of the shadow being, as he 
found them, of difFerent lengths, the fringes must be of different 
breadths. He found that line to be ^4 ^"^^ ^^ ^^^ ^^ 77 ^ ^^® 
violet of the nearest fringe ; ^ in the red, ^ in the violet of the 
second fringe. But if the rays are of different flexibility, if the red, 
for example, is bent to a greater distance from its courae than the 
▼iolet, the experiment becomes whoUy inconclusive; and the line 
joining the centres may be greater in the red than in the violet, 
aJthough the breadths of the two fringes are equal, or even the 
violet fringe may be broader than the red. A variety of experi- 
ments are adduced in the paper to show that this property of different 
flexibility exists, which Sir 1. Newton had not remarked. See the 
Experiments in the Proeeedings of the Boyal Society. 

OSCILLATORT THEORY OP LIGHT. 

Mr. Macquorne Rankine, has communicated to the British 
Association a ** General View of an Oscillatory Theory of Light." 
" In conclusion," says Mr. Rankine — " it may be affirmed that, as a 
mathematica! system, the proposed theory of osciliations round axes 
represents the Letws of aU the phsenomena which bave hitherto been 
reduced to theoretical prìnciples, as well, at least, as the existing 
theory of vibrations ; while as a physical hypothesis, it is free from 
the principal objections to which the hypothesis of vibrations is 
Uable." 



MIXTUBE OP H0M00ENE0U8 00LOUR8. 

Professor Helhholtz, in a communication to the British 
Association, remarks that he has endeavoured to prove in a previous 
paper, that mixture of pigments is not identìcal with the mixture of 
coloured Ught, and tnat these two prooeedings give sometimes very 
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dìfferent resulta as for the shade of the mixed colour. He had since 
made experiments not only with compound coloured light reflected 
from the surface of coloured bodies, but also with homogeneoug 
prismatic colours. For the latter purpose he brought together two 
prìsmatic spectra of diiferent direction in the same place^ so that 
every coloured band of the one crossed under a right angle every 
band of the other. In this manner there were displayed at once 
ali possible combinations of two homogeneous colours ; and besides, 
the apparatus was so disposed that he oould alter continuously by the 
proportion of mixture. By these experiments he obtained a curious 
result. He could find only a single fìeld of mixed colours which, by 
bringing the intensity of the two spectra to a proper proportion, 
could he made white. It was that point where yellow and indigo are 
combined. He did not succeed, however, to produce white by com- 
bination of any other pair of homogeneous rays. 

NEW FHOTOMETEB. 

Db. Pbiob proposes to arrange two inclìned mirrors in a box, 
oontrived to reflect the standard light and the light to he measured, 
so as to cross each other at a piece of ground glass or oiled paper on 
the top of the box ; then it will be easy, he asserts, to adjust the dis- 
tance of the standard light so as to make the two reliected lights 
appear equally intense, — ^and then, on the common principle, the 
iUumìnating power of the light to be estimated can be calculated. 

OPTICAL FHENOMBNA, AND CBYSTALLIZATION. 

SiB David Bbewsteb has read to the Brìtish Association, a 
paper "On the Optical Phenomena and Crystallization of Tour- 
maline, Titanium, and Quartz within Mica, Amethyst and Topaz." 
The author, after stating that crystals of titanium within quartz had 
been long known and attended to, drew attention to the fact that 
regular crystals of tourmaliae, titanium and quartz had been dis- 
covered by him within mica, amethyst and topaz. That in some 
instances these crystals had been found grouped in very regular 
figures, and that the groups of crystals were sometimes distributed 
over what were obviously surfaces of inuCT crystaUine forms of 
exactly the same shape as the entire crystal, from which the author 
drew inferences as to the originai growing of the crystal. He also 
entered into an examination of some of the optical peculiarities of 
these crystals, — AtJtencBwm, No 1152. 



CBTSTALLINE STRUCTUBE. 

SiB David Bbewsteb has communicated to the Brìtish Associa- 
tion, a paper "On the Production of CrystaUine Structure in 
Crystallized Powders by Compression and Traction." The author 
first stated that he had found by pressing certain crystaUine 
powders against slips of glass, sometimes smooth, sometimes 
roughened by grìnding, with the clean broad biade of a knife or 
spatula, and drawing it along, he could give to the mass of powder 
^us treated the same polarizing action on light possessed by largo 
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crystals of the saune kind ; and which conld be given io annealed 
glajss and other non-ciystalline substances by mechanical compres- 
sion ; bat which they lost when relieved from the compressìng force. 
The author then gave an enumeration of the crystalline powders in 
which he had succeeded by this compression and traction in producing 
this polarizing structure, — dìstinguishing those in which the glass 
over which they were so dìstributed required to be rough, from those 
in which it might be used smooth. He also enumerated the powders 
which he had trìed, but with which he had not succeeded in pro- 
ducing the same effect. — Atkenoeum, No 1152. 

IBISES FBOM 8N0WD0N. 

Thebe has been communicated to the Brìtish Association, a 
** Notice of several complete Concentric Irises seen from a Peak of 
Snowdon,**by Mr. W. Grey ; who, in ascending Snowdon, one evening 
in last June, and having got above the clouds, was suddenly surprìsed 
to see depicted onthem, onthe opposite side from the sun, threebeau- 
tifully complete ooloured rìngs, the centre of which appeared to him a 
very dark violet. There was also a fourth but incomplete ring seen, 
the lower part of which appeared cut off by the shadow of the peak 
on which he stood. The onler of the oolours, which were very vivid, 
was the same in ali the rings — ^the red being innermost. The mom- 
ing was oold, but the air, even at that elevation, was not frosty. 
Mr. Grey^ as soon as he descended the moimtain, prepared a draw- 
ing of the irises, which he exhibited. 

SPECULA OF BEFLECTINQ TELESCOPES. 

Mb. Sollitt, of HuU, has read to the British ABsociation, a paper 
" On the Composition and Figuring of the Specula for Beflecting 
Telescopes." The novelty of the author's pian oonsists in introduc- 
ing a little nickel in the tin, as helping to próduce a reflector of more 
polish. Lord Bosse's proportions of metal are, copper 32, tin 14 '9. 
Hr. Sollitt used, as being preferable, copper 32, tin 15 '5, nickel 2. 
He also found a little arsenic useful in preventing oxidation. After 
slightly noticing the casting and grindmg, the author referred with 
some detail to the composition and figuring of the polisher. The 
composition, as used by him, was pitch and resin, with a smaU 
adnuxture of flour. The surface he grooved with concentric equì- 
distant circular grooves — not in parallel and cross grooves. These 
concentric grooves he crossed by radiai grooves, widening as they 
receded from the centre, so as to be bounded by curved outhnes. By 
giving proper form and dimensions to these curves, the parabolic 
form could be most accurately given to the speculum in the prooess 
of polishing. The form of the curved outlines of these radiai grooves 
he found should be parabolic. 



THE 8TEBE0S00PB, JlSD ITS APPLICATION TO PHOTOGBAPHT. 

M. Claudet has communicated to the Society of Arts, a paper on 
this application, which he commenced by stating that the beautiful 
discovery of Professor Wheatstone of the Stereoscope, which elud- 



174 TSAB-BOOK OF FACT8. 

dates the phenomenon of Binocular Vision, although kno^m in the 
scientifìc worid for nearly fitteen years,* has only lately attracted 
public curiosity, from its now general application to photographic pro- 
ductionfl. Although Professor Wheatstone, soon alter the discoveryof 
photography, made use of the Daguerróotype and Talbotype pictures 
as the most eihcient means of producing the illusion ot solici repre- 
sentation in his stereoscope, no practical photographers availed tliem- 
selves of the discovery, aiid it remained concealed in scientìac records 
untìl the subject was brought into notice at the British Association, 
in Birmingham, in 1849, by Sir David Brewster. Professor Wheat- 
stone' s first stei*eoscope was composed of two small mirrors plaoed at 
an angle of ninety degrees, and each reflecting to one eye one of 
the two binocular imag^. He afterwards constnicted a re&acting 
telescope, composed of two prisms of about eight degrees each, placed 
between the eye and one picture, and refracting tue two images on 
one intermediate space, where they ooalesced. Sir David Brewster 
recommended a stereoscope somewhat sìmilar, but, instead of two 
common prisms, supplied with two semi-lenses, acting at the aame 
time as refracting prisms and as magnìlying glasses, by which the 
pictures could he considerably enlarged. 

This instrument was so oonstructed that ali direct reflection was 

avoided, which is an indispensable arrangement for the inspection of 

Daguerréotype surfaces ; and this contrivance, and the convenient 

shape of the instrument, had been partly the cause of its great popu- 

larity and usefulness. This instrument was called by Sir David 

Brewster the Lenticular Stereoscope. Photography alone can produce 

two images perfectly identical to the two images on the two retine ; 

and if we can place them so that the right perspective is seen only 

. by the right eye, and the left perspective only by the left eye, bota 

in the line of direct vision, we bave on each retina the same repre- 

sentation we had from looking at the naturai objects. This is pre- 

cisely the effect of the stereoscope ; therefore, in the stereoscope we 

bave the same sensation of solidity and distamce as we bave witìi two 

eyes. When we look at a sohd object, such as a cube or a statue, it 

is obvious that the right eye sees some parts of the solid which the 

left eye cannot see, and vice versa. In looking with two eyes, the 

objects appear solid and separated from each other, because we are 

unconsciously taught to judge that what is seen by one eye, and not 

by the other, must be on a receding part of the sohd, and hence the 

idea of sohdity in our mind. When we direct our vision from an 

object upon an object nearer or more distant, we are obliged to shift 

the two retinse in order to cause their axes to correspond with the 

new angle of vision, and to obtaiii a single vision. This is done witìi 

wondei^ rapidity, and we are unconscious of the exertiou. 

The above phenomenon was illustrated by two photographic pic- 
tures on glass, intended for the stereoscope. M. Claudet showed that 
these two binocular images were not exactly sìmilar — ^that each had 
a dififerent perspective projection. He placed one against the other, 

* See a notice of the Stereoscope, in the first Year-Book of Faots, 1^9, p. 88» 
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and being able to slide them in a grooved fraine, there was only one 
piane of the perspective in each picture which by the superpoeìtion 
eould produce a single image, the objects on planes more distant or 
nearer were distinctly seen doublé ; when the objects on the fore- 
ground piane were ooincidiug, ali the objects behìnd were more and 
more separated, according to the distance ; when the objects of the 
middle piane were coinciding, ali the other objects before or behind were 
separated ; and when the more distiuit objects were coinciding, ali the 
others before were more and more separated as they were nearer and 
nearer. Therefore, in observing the two binocular pictures in the 
stereoscope, the eyes are obliged to alter their convergence in a cer- 
tain degree for each distance, and it is to that exertion, and to the 
duplicity of the images, and their degree of separation both ways, 
that the mind has the sensationof reUef and distance of ali the objects 
represented in the stereoscopie pictures, and the process is exactly the 
same when looking in the stereoscope on the two binocular pictui'es, 
or when looking naturally at the real objects. Jf the two perspec- 
tiye projections of the Daguerréotype images are taken at a greater 
angle than they are with the eyes for the same apparent size, the 
optical axes bave to alter their convergence in a greater ratio in pass- 
ing from one point to another, the doublé images within and beyond 
the point of vision are more separated than in the naturai vision — 
and fxx>m these two exaggerated effects we conclude or feel that the 
objects are more separated than they are in nature, and that the 
distance or relief is greater. By magnifying more or less the stereo- 
scopie pictures, we^ by the same reason, increase less or more the 
stereoscopie effect. This is exemplified by looking with a doublé 
opera glass. If we look thro'ugh the lai^e lens near the eye, we 
considerably decrease the size of objects ; and as the angle of vision 
remains the same as for naturai vision, the eyes bave to alter more 
tììeir convergence, in surveying the varìous planes, than they would 
bave to do if the objects were really at the distance at which they 
appear to be. In looking through the eye-pieces of the same opera- 
gìoBSj we bave the contrary effect, and a very unpleasant one, as we 
magnify the pictures. If they were seen by the eyes at the distance 
they appear to be, the angle of the optical axes would be larger than 
the naturai angle ; and the exertion in converging fì-om one point to 
another of the magnified picture is less through the opera-glass than 
it should be if we were looking at the distance giving the same size 
of image on the retina. For this reason doublé opera-glasses are 
defective, and produce an incongruous sensation, which is very dis- 
agreeable. A single opera-glass is far preferable, and gives an idea 
of greater distance between the objects, and more relief of their 
varìous parts, than a doublé glass. 

M. Claudet next referred to the phenomenon of the singular 
similarìty of effect between squintìng outwards and the stereoscope, 
and squinting inwards and the pseudoscope, when looking at two bi- 
nocular pictures ; for by squinting either way, we can brìng the right 
and left pictures on corresponding parts of the two retinse. In squint- 
ing outwards on a stereoscopie slide, we bave, without the stereoscope^ 
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the effect of relief and distance ; and by squintiiig ìnwards, the same 
effect of intaglio and inverted distances we bave wìth the pseudoscope^ 
and by squinting vice vena we bave a contrary effect. It ìs easier to 
squìnt ìnwards, as we do when looking near our nose ; and to obtaiiiy 
by so squinting, the stereoscopie effect in examining the two picturei^ 
we must place the right image under the left eye, and the left image 
under the rigiit eye. In so doing we bave the most beautiful effect 
of relief and distance, and more perfect than with the instrument^ 
because the prisms and lenses always cause a certain amount of di»- 
tortion from spherical and chromatic aberration. We bave also 
another advantage, which is, that on placìng the pictures nearer or 
farther off, we decrease or increase ai will the stereoscopie effect, or 
the relief and distances of the various parts of the pict\ire. M. Claudet 
illustrated bis lecture by a number of excellent dia^ams, by which 
ali the various phenomena were fully ezplained. He sbowed that 
two exactly similar pictures placed in the stereoscope, produoed ìesB 
relief than one of these pictures seen alone with one eye. From this 
fact he proves why painting can never represent the distance and 
relief of nature, or stereoscopie vision ; that the vision wìih two eyes 
of a monocular picture gives a sensation of less relief and distance 
than with one eye. — Literary Gaiette, No. 1883. 

M. Claudet has also read to the British Association a paper 
** On the Angle to he given to Bìnocular Photographic Pictures for 
the Stereoscope." M. Claudet described most minutely the several 
circumstances which rendered the taking of binocular photographic 
pictures a very difficult task ; pointing out the circumstanoe tha^ 
when the two cameras were so adjust^ as to take one part of the 
picture oorrectly, the adjustments for other parts were improper. 
He pointed ont the exaggerated effect produced on the appearance 
of leugth given by this drcumstance to some members of the body, 
and greater depUi or distance to others. He sbowed that the 
remedy used by painters for these difficulties of their art were not 
available to the photographer; and he explained the principles on 
which distance to him was of the utmost importance, — ^and how atthe 
various distances which he could only command, he must adapt the 
distance of the cameras and the angle at which their visual linee 
were adjusted so as to produce the best possible picture. M. 
Claudet exemplified bis several assertions as he prooeeded, by 
exhibiting several very beautiful portraits and groups, adapted to 
the binocular stereoscope, — the effect of which was most pleasiog and 
the iUusion complete. 

THE STEREOSCOPE AT THE PANOPTICON. 

In the Photographic Department of the Panopticon, in Leicester- 
square, may be seen a new arrangement of the Stereoscope, which 
has been brought out bere, and which oonstitutes a decided improve- 
ment upon the common form of that instrument. It consists, firs^ 
in mounting it upon a heavy brass stand, which, having a telescopio 
stem, admits oi the instrument being raised to any convenient 
height above the table, and in that position it may be retained by 
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a few turns of a screw which tightens a small strap at the top of 
the lower p<n*tion of the instrument. The counexion between the 
box of the stereoscope and the stand is effected by a strong hinge, 
having just sufficient firiction to enable the operator easily to incline 
the instrument at any angle he pleases, and to make it rest steadily 
in that position without the aìd of any other adjustment. Having 
hrought it into the best position to admit the ligiit, there is a 
platform of the size of the bottom of the instrument, which is 
hinged to the lower edge of the box next the operator, which must 
now be mQved into its proper position. For this purpose, a silk 
cord is attached to one side of the platform near its remote edge, 
and this is passed over a small pulley on the box, and supports a 
counterpoise. The operator places a white card, or one of tinted 
paper, upon the platform, when in the best position for tuming the 
light upwards through the instrument, which is readily obtained, 
and then he introduces the transparent slide containing the binocular 
perspectives. The effect of this combination is singularly good. A 
warmth and tono are imparted to the several siurfaces comprised 
in the picture, which immeasurably heighten the power of the 
stereoscope. Several subjects were handed to us, which we sub- 
mitted to the operation of this form of the instrument, and in eveiy 
ìnstance the result obtained was most effective. A view of Paris, 
embracing in the field of view a large extent of that city, struck us 
in particular as being remarkably perfect in the realization of nature, 
and conveyed an infìiaitely better idea of the subject than the first 
representation of it, merely pictorial, could by any possibihty afford. 
Among other portions of it, was a large quadrangular court, 
inoluded between lofty houses. The perspectìve embracing the 
upper portion of the court, the idea of depth was suggested with 
ìrresistible force, and the distribution of the masses of light and 
shade, with ali their gradations, appeared more impressive than is 
the case where the operator is not so much at liberty to procure 
for his experiment the most favourable conditions. 

The Panopticon ^tereoscope also comprises a sliding motion for 
both the sights, thereby rendering it available for every rango of 
vision ; and by the addition of a slight spring catch, àie slide is 
retained in its piate, and protected from accident. 

A very useful and clever application of the instrument has recently 
been made. It appears that large houses manufacturing solid objects 
of design in the fine arts, have hitherto fumished their travellers 
with speeimens of their recent productions, which are carried from 
place to place by their travellers, and are commonly given away to 
large customers. Instead of doing so in future, the object wiU be 
sent to the photographer, who wiU prepare by the camera the two 
perspectives for the best view of it, and a number of copies will be 
retumed with the object to the manufacturer at a small cost. The 
traveller will take these with him, and a stereoscope, and with his 
samples thus reduced into small space, he will, on any occasion, be 
able to convey to the customer an adequate idea of the object repre- 
sented. In a Uttie time, probably, the stereoscope may be dìspensed 
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with by the traveller ; for if the costomera provide themselTes with 
them, it wìll be only necessary to send the penpective by post^ and 
th^ can realìze the object for themselves. 

It ìB difficult, at presenta to foresee the number of useful applica- 
tions of which àie stereoscope is suBceptible. Though now only in 
the very infanc^ of ita use, it has answered a varìety of ui^iil 
purposes, and none more useful than the powerful incentive ^^hich 
it has given to the cultìvation of the beautiful art of photography. 
The facilities afforded at this Institution for the combined study of 
photography, and of the aid which the stereoscope can fumish in the 
superposition of photographic projections, beoome doubly important 
from this consideration, and reflect great credit on the judgxnent 
and enterprise of the manager. 

The largo Electrifying Machine, the piate of which is 10 feet in 
diameter, and has been cast by the Thames Piate Glass Company, 
will soon be ready. It wUl be carried on a laige and beautiful iron 
frame-work, and driven by steam power; so that a brìlliant s^es 
of experìments in electricity and its associated sciences may be 
anticipated. Mr. Whìtworth has sent in £6000 worth of lathe aod 
other machinery, which will be tumed to account for the best 
purposes of practical instruction in the art of the engineer. — 
Mechctnica' Magazine, No. 1560. 

POBTABLE CAMERA. 

Mr. George Stokeb has invented a Camera which weighs only 
nine pounds with the shutter, and will take a picture eleven inches 
square. The shutter is so arrangod that it will contain from twelve 
to twenty pieces of prepared paper, each piece between separate 
sheets of blotting paper. Lìght and air are completely excluded by 
the paper being pressed by the front portion of the shutter. Wheii 
required for use, the first piece of paper is placed at the back of the 
glass, by the assistance of a very small hood. The impression is 
then taken, and by removing the millboard, the paper will fall back 
into its place. At the same time another piece can be brought 
forward ready for another picture before focussing ; and so on, to the 
end. The hood is made of India-rubber cloth, and answers the 
purpose of a focussing-cloth, without the necessity bf removal during 
the diay. This simple arrangement has been found to be of great 
service, and to produce a saving both in time and trouble. 

Another Portoble Camera, the invention of Mr. George Edwards, 
is thus described in the JovmaZ of the Society of Arte : — ^The frame- 
work is entirely of metal, the covering or sides being of ** oordingy" 
or any other sufficiently opaque and flexible material The oolour of 
this covering would be better white than black, especially for the 
use of coUodion. 

The top of the stand is fumished with a baU-and-socket-joint, with 
a screw on the top. To this is screwed by its centre a light brasa 
tube, equalling the total length of the apparatus, and forming its 
foundation. At rìght angles to one end of this is secured (when 
required) a frame of sheet brass, of a size and form to reoelve the 
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plate-lK)x" to slide ìnto it. On the other end is a slide which 
may be crampod in any position ; to this is attached the lens end of 
the camera, — ^this, however, is only large enough to receìve the lens ; 
four wires connect liie four comers of the ìàrge end \vith the four 
comers of the small end, their ends beÌDg secnred to the former by 
sprìng catches ; their other ends pass freely through holes provìded for 
that polpose in the small end, a distance sufiBcient for any adjustment 
of focus. 

The skeleton or outline thus formed (that of a truncated pyramid) 
is covered with the material above described. The focus being 
adjusted, the two upper wires are securdy clamped by scre^ra jiro- 
vided for that purpose, so that no shade whatever can exist between 
the picture and lens, — an essential requisite for good definition. 

llie advance of the lens is a diaphragm of metal, supported by a 
foldìng bracket, the shading tube of which is also of siUt " cording," 
and which, when packed up, folds over the lens. 

To reduce the camera to its smallest dimensions, the wires are- 
taken out and packed inside the tube ; the small end of the camera 
then folds with the covering ìnto the larger end, when the foUowing 
figures give correctly the results : 

The area of thepictwre obtained is 76 per cent, of the area of the 
largeet end of the camera. 

The total hvlk (with the looking-glass and tube) is only 4 cnbic 
inches per equa/re inch of the picture. 

The total weight (without the looking-glass) is only 'ì\ oz. per 
ignare inch of the pictwre. 

These results are, however, obtamed in what may be called a 
9maU camera, with an area of picture of only 38^ square inches ; 
in larger cameras, for which this arrangement is pre-embiently 
àdapted, these results would evidently be stili more advantageous. 
Neither is there any nicety of workmanship required which renders 
the constructìon expensive or repair difficult ; a very simple modifi- 
cation would p^mit the lens to be placed eccentrically with the 
picture. 

Two short legs screwed into the lower part of the brass frame 
(when required) would enable this camera to stand upon an ordinary 
tube, if necessary; and a short right-angled junction will permit 
the camera to be placed with the longest diameter vertical for tali 
objects. 

A looking-glass for reflecting the view, and placing it erect^ admits 
a reduction in the length of the legs, whiist a very small curtain 
keeps off ali ìnteif ering light. 

l^e present piate-box is adapted for glass or silvered piate ; it is 
scaroely necessary to say that a sìmpler modification would adapt 
the same space for the reception of one or more papers. 

THBORT OF THE PILE AND THE AUBORA BOREALIB. 

M. DE LA BiYE, the celebrated physicist of Genova, has presented 
to the Paris Academy of Sciences tiLe first volume of a treatise on 
•Theoretical and applied Electricity, which he has published in London, 

N 2 
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and of which he is now preparing an editìon in French. In explaìn- 
ing the pian of his work, M. de la Bive dwelt more especìally on the 
Theory of the Pile. He has alwaye been a defender of the chemical 
theory ; but whìle acknowledging the influence of chemical action, 
he now recognises that we cannot always admit that chemical action 
preoedes the production of electricity, and he is led to collider the 
two phenomena as commonly simultaneous, and due to a mone 
general cause — viz., molecular polarization, which is established at 
the moment pf contact of two bodies susceptible of acting chemicaUy 
on one another. M. de la Rive also expresses his opinion on the 
cause of the Aurora, which he explains, not by a radiation of the 
pelar magnetism, but by a purely electrìcal action. After examining 
nearly ali recent observations, he beUeves that he may attrìbute this 
phenomenon to the electricity with which the currents of air are 
charged that rise from the equatorial regions, and travel in the upper 
atmosphere towards the poles, where they combine with the negative 
electricity of the eorth, forming, imder the influence of the maignetic 
pole, true luminous arches. — Americctn Jov/rncU of Science and Aris, 
No. 47. 

PASSIVE STATE OF METEOBIO IBON. 

WoHLEB has observed the curious fact that the greater portion of 
Meteoric Iron he has examined is in the so-called Passive State ; that 
is to say, it does not reduce the copper from a solution of the neutra! 
Bulphate of copper, but remains bright and uncoppered therein. But 
if touched in the solution with a piece of common iron, the reduction 
of the copper commences immediately upon the meteoric iron. Jt 
also becomes active instantaneously on the addition of a drop of acid 
to ihe solution of copper ; but i4 the reduced copper be filed away, 
the new surface is again passive. It was ascertained by expeiì- 
ments on meteoric iron which had never been in contact with nitric 
acid, and nevertheless was passive, that this state could not bave 
been produced by the corrosion of the surface by the acid, for the 
production of the Widmannstattean figures. It was thought first that 
this deportment might be employed as a means of distinguishing 
true meteoric iron ; but it soon appeared that some undoubtedly 
genuine meteoric iron was not in this state. Seven specimens, from 
different parts of the world, examined, were found to be passive ; 
six reducing, or active, and four which do not become coated with 
copper immediately, but on which the reduction gradually commences 
after a longer or shorter contact with the cupreous solution^ and 
usually from one point, or from the margins of Óie fluid. 

These peculiarities appear to bave no connexion, either with the 
presence of nickel, or the property of forming regular figures on cor- 
rosion. It was also found that an artificially-prepared alloy of iron and 
nickel, which on corrosion acquired a damasked surface, reduced the 
oopper from solution in the same manner as common iron. Whether 
this state is proper to ali meteoric iron on its reaching the earth, and, 
as may bave happened in the case of the active kinds, has only 
been lost in the course of perhaps a very long perìod of tim^ and 
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wbat probable opinion can be fonned of these phenomen», must be 
settled by ezperiments and observationB of a more extended nature. 
— Poggendorf's Aimalen, 

CBT8TALLIZATI0N OF CLASS. 

Som: ìnteresting experiments on tfais subject bave been made by 
M. Leydolt in the oourse of bis investìgations npon the crystalliza- 
tion of the silioatea. He had examìned agate by subjecting it to 
the dissolying action of fluohydrìc acid, and obtainod a surface with 
projecting crystals of quartz, that were left untouched by the acid. 
On subjecting Glass in thè same manner, he was surprised to see that 
it was far from homogeneoiis in its texture. Ali the kinds of glass 
exi&mined contain more or less perfectly distinct crystals, regular and 
transparent, encased in an amorphous base. The crystals were 
brought out by exposing it to Uie vapours of fluohydrìc acid, and 
Tapour of water, and arresting it when the crystfUs appear ; the 
amorphous part is a little the most soluble in the acid. M. Leydolt 
observes also, that some naturai crystals, pure and transparent, and 
apparently homogeneous, present similar deficiency in homogeneity 
with the glass, and he has the subject imder further examination. — 
Aifiericam, Aimual of ScietUific Discovery, 1853. 

THE EUSTACHIAN TUBE. 

A PAPBB has been read to the Koyal Society '' On the Muscles 
which open the Eustachian Tube," by J. Toynbee, Esq. The author 
commenced by alluding to the opinion generaJly entertained by 
anatomista — vìx., that the gfuttural orifice of the Eustachian Tube is 
always open, and that the air in the tympanum is oonstantly con- 
tinuous with that in the cavity of Uie fìftuces. An examination of 
the guttural orifice of the Eustachian Tube in man and other animals 
has led the author to conclude, that except durìng muscular action 
ibis orifice is always closed, and that the tympanum forms a cavity 
distinct and isola.ted from the outer air. The muscles which open 
the Eustachian tube in man are the tensor and levator palati, and it 
is by their action durìng the process of deglutition that the tubes are 
ordmarìly opened. That the act of swallowing is the means wherel^ 
the tubes are opened, is shown by experiments, of which the author 
cited some. The author gives an accoimt of the Eustachian tube 
and its muscles in mammana, birds, and reptiles. The oonclusion at 
which he arrìves respecting the influenoe of the closed Eustachian 
tube, is, that the function of hearing is best carrìed on while the 
tympanum is a closed cavity, and that the analogy usually cited as 
existing between the ordinary musical instrument, the drum, and the 
tympanum, to the effect that in each it is requisite for the air withia 
to communicate with the outer air, is incorrect. On the oontrary, 
the author shows that no displacement of the air is requisite for the 
propagation of sonorous undulations ; and that were the Eustachian 
tube constantly open, these undulations would extend into the cavity 
of the fituces, thcre to be absorbed by the thick and soft mucous 
membrane, instead of being confined to the tympanio cavity (the 
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walls of whìch are so pectiliaily well adapted to reproductioii), in 
arder that they shall be concentrated upon the labyrìnth. In coi^ 
roboration of the above views, the author states, that in cases of 
deafhess dependent simply upon an aperture in the membrana tympani, 
whereby the sonorous undulations are permitted to escape into the 
extemaJ meatus, the power of hearing has been greatly improved by 
the use of an artificial membrana tympani made of very thin yvì- 
canized India-rubber or g^tta percha, which is so. applied as again to 
render the tympannm a closed cavity. 

THE 8PINAL CHORD. 

A PAFEB has been read to the Boyal Society, '' On certain 
Functions of the Spinai Chord," by Mr. J. L. Ckrk. These 
investigations were undertaken by àie author with the view of 
■ettlìng the long-ag^tated questìon whether ali the roots of the spinai 
nerves terminate in the spinai chord, or whether any part of them 
ascend within ihe white or grey colunms of the brain. The author 
infers from bis experiments that nearly ali, if not the whole, of the 
fibres composing the roots of the spinai nerves proceed at once to the 
grrey substance of the chord, and that if any of them ascend directly 
to the brain, it must be those only of the posterior roots, which run 
longitudinally in the posterior white columns. 



PBBTENDED OOOUBBENCB OF TODINB IN MILK, EGGS^ AND THB 

ATMOSPHEBIO AIB. 

Some years since, Ghatin instituted investigations into the Dis- 
tribution of lodine ; when he not only found it in ali spring-waters, 
in fresh-water and iwd plants, in the most various articles of food, 
in artificial beverages such as wine and beer, but, according to him, 
it oonstantly occurs also as an essentìal constituent in the inhabitants 
of our rivers and in land animals. 

As it was shown, about the same time, by Meyrac, Marchand, and 
others, that the distrìbution of lodine is much more considerable than 
had hitherto been supposed, it could excite no surprise that it should 
be found in the aninuJ orgamsm ; bere, as everywhere in natine, 
it was to be r^;arded as the Constant companion of the chlorine 
compounds. 

Chatin, however, regards lodine not as an accidental, but as an 
essential constituent of the organs ; and according to bis statements 
with respect to the quantìties of it contained in eggs, milk, &c., he 
appeared to be perfectly right in so doing. According to Chatin, a 
hen's egg contains more lodine than 1 litro of milk, whilst this again 
contains more than our usuai articles of food and beverage. He also 
considers iodine to be of importance in the respiratory process. Nch*- 
mally the air contains l'500 milligrm. of iodine in 4000 litres, and 
during respiration 4'5 are said to disappear. Fourcault, who has 
occupied himself with the study of the causes of gol tre and cretinism, 
ezamined the air in those places where these diseases are indige- 
nous ; in these localities he found the atmosphere free from iodine, 
and conduded accordingly that the defìcìency of iodine was the 
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prìndpal cause of goitre uid cretmìsm. Gfaatin immediately proved 
that the air of the Alpa was much poorer in lodine than the atmo- 
sph^ne of Paris ; he lound lesa lodine in the valley of the Rhone 
than in that of Uie Seine, lesa stili in the valley of the Isère, and a 
Constant diminution towarda the Alpa. He only met with it again 
in the pUùn of Piedmont, after it had eluded hia inveatigationa on the 
French side of the AIps. 

Aa, therefore, Uie influence of lodine appeara to be of the greateat 
inipoi*tance to the development and continuanoe of the animai or- 
ganiam, the author regaided the teatìng of Chatin'a atatementa aa 
of aufficient importance to undertake it lumaelf with great care. 

Goitre doea not occur in Gottìngen, whilat in acme of the neigh- 
bouring viUagea, in Lengden, for instance, it ia very frequently met 
with. If the want of lodine in the air were the cause of the evil, it 
might be expected that a differenoe would be preaented between the 
qnantlty of lodine contained in the air of Gottingen and that of 
Licngden. The aathor therefore ezamined firat the air of Gottingen ; 
he allowed 4000 litrea of air to paaa in amali bubblea through a 
stratum of aolution of caustic aoda 18 inchea in thickneaa, adding 
quicklime to the aolution £rom time to time to remove the carbonio 
acid which was taken up by it. The apparatus was so arranged 
ih&t the passage of 4000 litres of air required nearly a whole week, 
so that no iodme oould be lost. Neverthelesa^ on teating for lodine, 
a negative reault waa obtained, ao that an inveatigatìon of the air of 
Lengden muat appear perfectly unnecesaary.* 

The author haa aought for lodine in cow's milk and ben' a egga 
with a aimilar reault. Thua no trace of lodine waa to be found in 
12 egga or in 600 or 6700 grma. of milk. The fluida in which the 
lodine muat be concentrated amounted in ali caaea only to a few cen- 
timetres ; for testing them, cold starch-paste and pure nitric acid 
into which nitrous acid had previously bc^n passed were employed. 

The author does not deny that, by the employment of stili larger 
quantities of milk and eggs, the eÓQiibition of lodine may perhaps be 
possible, and that under certain circumstances lodine may also occur 
in the atmosphere, especially in the neighbourhood of manufactorìes 
and chemical laboratorìes ; but from his experìments he considera 
that he may draw the conclusione that Chatin's atatementa are to 
be conaid^^d aa erroneoua throughout, and that the abaence of 
lodine in the air cannot be the cauae of goitre and cretiniam. — 
NcK^richten von der GueUsch, der WÌ4U. zu Gottingen. — PhUoaophical 
MagaziiUf No. 38. 

IDENTITT OP PLANTS AND ANUfALS. 

Mr. T. H. Horslet, F.R.E., haa read to the Royal Inatitution, 
a paper '* On the Identity of Structure of Pianta and Animala," 
wluch he concluded aa followa : — In both pianta and animala, there is 

* The sanie result was obtained by Mr. 8. Macadam, of Edinbur^ (see 
«Chemical Gazette" for August 2, 186iS), with whose reBearches the author doe^ 
not i^pear to be aoquainted. — £0. J*k%lo»ophical Magatine, 
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one hìstological element, the endoplast, whiòh does nothing bui 
vegetatively repeat itself : the other element, the perìplastic Bubsémoey 
Ì8 the subject of ali the chemical and morphologìcal metamorphoses 
in oonsequenoe of which Bpecìfic tìasues arise. The differeiices 
between them are mamly — 1, that in Uie plant tìie «idophisi 
growB, and; as the prhnordial utricle, attains a lafge comparative flize ; 
while in the animai the endoplast remains amali, the principal bulk 
beìng formed by the perìplastic substance ; and, 2, in the nature of 
the chemical changes in the perìplastic substance in each case. 
Thi9 does not, however, always hold good, the Ascidians fumiahing 
examples of animals whose perìplastic substance contains cellulose. 
In condusion, the lecturer endeavoured to point out that the vaine 
of the cell-theory was purely anatomical; and that the attempts 
which had been made to base upon it.some physiologicai explanation 
of the facts of life, — by the assumption of cell-force, metabolic force, 
&c. &,c., — ^were no more philosophical than the old notions of actions 
of the vessels, &c., of which physiologists bave lately taken so much 
pains to get rìd. — See the eutire paper, in the ZAterary Gazette, 
p. 436. 

THB TRANSITION FBOM AJSIM.AL& TO PLANTB. 

It has been long asserted by Bory de St. Vincent and others, that 
there exist in nature organized bodies which are animai at one perìod 
of their lives, and vegetable at another ! This, if trae, would for 
over put an end to the possibility of distinguishing the two kingdoms 
when they shall each have arrìved at their lowest forms. Ita truth 
has, however, been deuied. On the contrary, KUtzing, in his reorait 
magnificent work on Algse, insists that it happens in his l/lothrix 
zonata. He asserts that in the cells of that plant there are fouud 
minute animalcules, wiUi a red eye point, and a transparent mouth 
place; that they are not in fact distinguishable from Ehrenberg's 
Microglena monadina; these bodies, however, are animals only for a 
tìme. At least they grow into vegetable threads, the lowest joint of 
which stili ezhibits the red eye point. This phenomenon, which 
Kiitzing assures us he has ascertained beyond ali possibility of doubt, 
puts an end to the question of wheUier animals and pianta can be 
distìnguìshed at the limits of their two kingdoms, and su£B^ciently 
accounts for the conflicting opinions that naturahsts entertain as to 
the nature of many of the simpler forms of organization. 

Such being the case, it is not worth attempting to decide whetha* 
the lowest forms of structure belong to the one kiagdom or the 
other ; it will be suflìcient that they have been regarded as plants by 
many eminent naturalists. 

It is in this microscopica!, cellulai' state of existence that the Animai 
kingdom ends and the Vegetable commences. It is from this point 
that the naturalist who would leam how to classify the kingdom of 
plants must take his departiu^. He perceives that those spedes 
which consist of cells either independent of each other {Protococctu 
aredo), or united into simple threads (Conferva monilia), are suo- 
ceeded by others in which the threads colìect into nets (IlydrodÌ€tyon)f 
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or platea (Ulva), or the cella into masses {L<Kninaria agtiricus) ; 
peculiar organa make their appearanoe, and, at laat, as the complica- 
tion of atructure mcreaaes, a leaf and atem unfold as dìatinctly 
limited orgaaìo parta. KUtzìng cut to pieoea the marine animai 
called Medusa aurUa, waahed the piecea carefùlly in diatilled water, 
put them into a bottle of diatiUed water, corked it cloae, and placed 
it in a window Dfhcing the eaat. The bita of Meduaa aoon deoom- 
poaed, and emitted a very offensive odour, during which timo no 
traoe of infuaoria waa diacoverable. After a few days, the putrid 
smeli dieappeared, and myriads of Monads carne i'orth. Shortly 
after, the aurface of the liquid awarmed with extremely amali green 
pointa, which eventually ooveréd the whole aurface ; aimilar points 
&ttached themaelves to the aidea of the bottle. Seen imder a micro- 
scope, they appeared to be formed of numberleaa monada, united by 
a aiimy maaa, and, at laat, after some weeks, the Conferva fugacienma 
of Lyngbye developed itaelf in perfection. 

Late observations on the reproductive bodies of some Algae show 
thai their motion ia produced by vibratile cilia, eicactly in the aame 
i^ay aa in certain animala. But it ia exceedingly difficult to imagine 
the tranaformation of one real apeciea into another. The aame 
speciea may aaaume a variety of forma, according to varying circum* 
stancea, and it ia highly inatructive to obaerve theae changea ; but 
that the aame apore ahould, under different circumatancea, be capable 
of producing beings of an almoat entirely difiPerent nature, each ca- 
pable of reproducing ita apeciea, ia a matter which ought not to be 
admitted generally without the atricteat proof. — IVof. Lindley: 
JamemnCsjQfwmMds No. 110. 



EXFBBIMENTAL VBOBTATION. 

A PAPER haa been communicated to the Boyal Society, by 
M. Ville, of Parìa, entitled ''Experìmental Beaearchea on Yege- 
tation." The author, in thia memoir, givea the resulta of a long 
africa of experìments on the influenoe of ammonia on vegetation, 
which cauaea the latter to beoome remarkably actìve. In the pro- 
portion of four ten-thouaandtha, the influence of thia gaa ahowa itaelf 
at the end of eight or ten daya, and from thia timo it manifeata itaelf 
with a oontinusdly increaaing intenaity. The leavea, which at first 
were of a pale green, aasume a deeper and deeper tint, and for a tims 
become almoat black ; their petala are long and uprìght, and their 
aurface wide and shining. In short, when vegetation haa arrived at 
ita proper perìod, the crop is found far beyond that of the same 
pianta grown in pure air ; and, weight for weight, they contain twice 
as much azoto. Beaidea theae gencural effecta, there are others which 
are more variable, which depend upon particular conditiona, but 
which are equally worthy of intei'eat. In fact, by meana of ammonia, 
we can not only atimulate vegetation, but, fiirther, we can modify ita 
courae, delay the action of certain functions, or enlarge the develop- 
inent and the modification of certain organs. The author further 
remarka, that if ita uae be ill-directed, it may cauae accidents. Thoae 
which bave occurred in the courae of hia experimenta appoar to him 
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io throw an nnezpeoted Ughi npon the mechanism of the iiutrìti<Ai of 
pianta. They bave at least taught him ai the expense of what care 
ammonia may hecome an auxìlìary of yegetation. Tbese experì- 
•menta, whìch were made under the same condìtionB as those upon 
the absorption of azote, are then described, and theìr numerical re- 
sulta given. To the ooncluaiona already atated, the author adda that 
there are perioda to be aelected for the employment of ammonù» 
during which thia gaa producea difPerent effecta. If we oommence 
ita uae when aeveral montha intervene before the flowering aeason of 
the pianta, ìt producea no diaturbanoe — ^they follow the ordinary coune 
of their vegetation. If ita uae be oommenced at the tizne of flower- 
ing, thia function ia atopped or delayèd, the plant coverà itself with 
leavea, and if the flowerìng takea place ali the flowera are barrai. 

The paper waa illuatrated by aeveral elaborate drawings, and the 
apparatua employed by M. Ville in hia experìmenta waa ezhìbited, 

alter the meeting, in the library of the Society. 

_______ / 

ON THE IDENTITT OF A COLOUBINO MATTEB PBESBNT IN SSVBSAL 
ANIMALB WITH THE CHLOBOPHTLE OF PLANT8. 

M. Max Schultze, of Greifawald, enumeratea aeveral Miimala of 
a green oolour whìch are common in ditchea and manhes — sucsh as 
Hydra viridis, aeveral green TwrheUarÌ€Bf Vortex viridis^ MesostomMm 
viridatwm and iJerottomum ccetywm; and alao aeveral green in^iaoria» 
auch aa Stentor polymorphAU, Ophrydiwn versatile, Bursaria venuUit, 
&c. The colour in theae animala ia afforded by minute green globules, 
about '016 inch in diameter, which are aituated under the integu- 
ment in the parenchyma of the animala. They are perfectly apherìcal, 
' and exhibìt within the green aubatance an extremely minute, colour- 
leaa, and homogeneoua nucleua ; or they may conaiat of aeveral minute 
green globulea, grouped together in a mulberry form ; in tìùs latter 
caae they arìae from the diviaion of a homogeneoua veeicle. 

Thia green colouring aubatance ia not altered by dilute acida or 
alkaline aolutiona ; by which it ia diatinguiahed from the green 
colouring matter of aeveral AlgsB, which, aocording to Nàgeli, is 
chimged into a yellow, orango, or red, by the aame re-agenta. Con- 
centrated aulphuric and muriatic acida diaaolve the colouring matter; 
the aolution ia of a beautiful green or bluiah-green colour, unchanged 
by the action of beat ; it ia alao diaaolved by a concentrated solution 
of potaaa, by ammonia, aloohol, and ether, the colour precieely re* 
sembling that of a aolution of chlorophyle. 

Ita development, alao, ia infiuenced in the aame way as that of a 
vegetable chlorophyle by light; but animala oontaining it do not 
evolve oxygen, and the author thence concludea that the evohition of 
that gaa ia not aolely dependent upon the chlorophyle in pianta. 

In Vortex viridis, the minute green globulea, owing to their mutuai 
compreaaion, aaaume an hexagonal form ; the green compartmenta 
thua formed are aeparated by an inaterstitial colourleaa aubatance. 
The exiatence of a colourleaa membrane around each green vedete 
may thence be deduced. Thia fact ia further demonatrated in vencka 
the green matter of which only partiaUy filla the gìobular oavity. 
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With respeot to the chemical composition of the membrane and of 
the nucleus of the vesides in Vortex viridis, the resulta of the author's 
researches are limited to the foliowing facts : — The solutions of potass 
and of ammonia, and sulphuric acid, after the extraction of the 
oolouring matter, oause the membrane to Bwell out, in which the 
jiucleuB can no longer be recognised. The membrane becomes pale 
and finally disappears entirely, but especially so after long boiling. 
Ajoetic and chromic acida and alcohol do not affect the membrane and 
the nucleua. By solution of iodine the vesicle ia coloured brown, 
the nucleua becomes more distinct, but ita oolour ia unaltered. It 
cannot, conaequently, be assimilated to the nucleua of the vege- 
table chlorophyle vesicle, which moatly conaiata of amylum. — 2^ he 
Qtbarterly Jimrwd of Microacopical Science, No. 4. 



LUMINOUB , METEOBS. 

Mb. Gbove haa explained to the Brìtiah Aaaociation the three 
opiniona aa to the poasible origin of theae objecta. At one time it had 
been maintained that they were bodiea projected upon the earth from 
the moon ; — next it had been auppoaed that they had a chemical origin 
in our own atmoaphere ; — and laatly, it waa htid that they were prò- 
bably planetary bodiea, whoae orbita traveraing that of the earth 
-when they met at a node, the planetary maaa, falling ìnto our atmo- 
aphere, ignited and put on one of the varied phaaea of a meteor. Mr. 
Greve stated that tiie firat opinion waa now univeraally abandoned ; 
that the second, though atiU claiming aupportera, waa not conaidered 
the moat probable ; and that the third opinion waa ali but univeraally 
nowreceived among acientifìc men aa the moat probable account of their * 
origin. He fortified each of thoae statementa, giving the leading 
reaaona which led to the rejection or adoption of each. — Mr. Varley 
stated, that from hia boyhood he had attended to theae perplexing 
phenomena, and that the concluaion at which he had arrived waa, 
that their origin waa chemical, and that they had not that lateral 
motion which planetary bodiea would unqueationably poaaeaa. He 
reooUected hia attention having been atrongly drawn to them when 
yet a boy, by a large one descending nearly perpendicularly towarda 
the earth in front of him, bursting, and the sparklea which fell from 
it alao deacending ao perpendicularly aa to induce him in hia boyiah 
eagemesa to run forward with outatretched band to endeavour to 
catch acme of them. If the membera would remember the very 
£trong amell which hydrogen gaa exhibited when prepared either 
from iron or from zinc, but especially and very dìatinguiahably from 
iron, — and that almoat every pool in aummer waa throwing up from 
ita muddy bottom bubblea of carburetted or aulphuretted hydrogen, — 
they would feel amali difficulty in admitting that metallio aubatancea 
might be carried up with thoae light gaaea and accumulated in the 
upper parta of the atmoaphere, and at length, influenced by electrìcal 
diachargea or otherwiae, deacend to the eaHli, in the form of aerolitea. 
He exemplifìed the power of lightning diachargea to move terreatrial 
masaea, by deacribing a heavy discbarge which he had witneaaed in 
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the Parìe, in London, on one occasion, when he had seen the fire to 
rise np from. the earth to meet the desoendmg lìghtning ; and on 
going up to the place to examìne it he found the ground ali strewed 
over with a fine deposit of somethìng as if sand had been unìforrnlj 
àfted over it. Mr. SoUitt considored it not improbable that some 
aerolites were of the nature of planetary masses, across whoae paths 
the earth passed in ita yearly course, as descrìbed by Mr. GroTe, 
while others had, as Mr. Varley maintained, an atmospherìc and 
Chemical origin. But he thought there was a third Bouree, and that 
was the vitr^cation which electrical discharges constantly produoed 
along the earthy substances which they traversed. Other members 
joined in the discussion ; and the power of bodies containing the 
metals and metalloids to ignite when come into the atmosphere of 
the earth was not forgotten. — AthencetMn, No. 1351. 

ON THE PEBIODIC RETURN OF THE MINIMUM OP SUN-SPOTS ; THE 
AGREEMENT BETWEEN THOSE PEBIODS AND THE VABIATIONS OF 
MAONETIC DECLINATION. BT BOD. WOLF. 

SiNOE the time when the French Academy was pleased to take an 
interest in my observations establishing a r^tion between sun-spots 
and terrestrial magnetìsm, I bave continued the study of these 
phenomena^ and bave examined at least four hundred volumes, in 
order to make myself acquainted with ali the observations of sun- 
spots. The result is a memoir, which I shall shortly complete, the 
contenta of which appear to me of sufficient ìmportance to warrant 
my presenting a brief report of them. The memoir is divided into 
six sections, as follow : — 

In the first chapter it is proved, by means of the six different 
epochs established by the minimum and maximum of sun-spots, that 
the mean duratìon of sun-spqts may be fixed at 11*1 «= 110 '038 years, 
so that nine periods are exactly equivalent to a century. 

In the second chapter it is proved, that in each century the years 
0-00, 11-11, 22-22, 83-33, 44*44, 66-56, 66*67, 77*78, 88*89, cor- 
respond to the minimum of sun-spots. The interval between the 
minimum and the succeeding maximum varies. The mean is five 
years. 

The third chapter contains an enumeration of ali the observations 
of sun-spots from the time of Fabrìcius and Scheiner to Schwabe, 
alway B placed parallel with my periods. The agreement is astonishing. 

The fourth chapter estabtishes the remarkable analogies between 
the sun-spots and the variable stars, from which it may be admissible 
to infer an intimate oonnexion between these sìngular phenomena. 

The fifth chapter demonstrates that my period of 11*111 years 
coincides stili more exactly with the Variations of the magnetic de- 
chnation than the period of 10^ years assumed by M. Lamont. The 
magnetic variations even follow the sun-spots, not only in their 
regular changes, but also in ali their smaller -irregularities ; and I 
think that this latter remark wiU suffice to prove this ìmportant 
relation. 

The flixth chapter treats of a comparison between the solar period 
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aii<^ the meteorologica! ìndicatìons contamed in a Zurich resister for 
the years 1000-1800. The result is, in accordance with the idea of 
Sir W. Herschel, that the years in which the spots are more numerous 
sire also drier and more fertile than others ; tlie latter, on the con- 
trary^ being moister and stormy. The aurora borealis and earth- 
quakes mentìoned in that register predominate strikingly in the years 
of BuiiHspots. — Comptes Renéus; PhUosophical Magazine, No. 29. 



80LAK ECLIP8B. 

The Bey. W. R. Dawes, in a Lettor to the Astronomica! Society, 
says : — " Some suggestions have been made, and experìments tried, 
with the hope of imitating some of the phenomena of a total Solar 
lEolipse, and thus obtaining a sight of the red projections from the 
edge of the sim. It is, however, evident, that though the imago of 
the Bun itself may he oompletely and exactly concealed by some 
contrivance in the eye-piece, or permitted to pass through an aperture 
into a darli: chamber, wliile the equatorial movement is regulated pre- 
cisely to apparent solar timo, yet there will remain a great, and, I 
fear, insurmountable obstacle, in the luminosity of the earth's 
atmosphere enlightened by the sun's rays. This difficulty appeara 
to have l>een overlool^ed. If a telescope fiimished with an eye- 
piece having a very small field, or half the fleld covered, be directed 
to the sky dose to the border of the sun, the sim itself being just ex* 
cluded, the giare is far too powerful to be endured by the eye without 
the interposition of a pretty deep tint of darlcening glass. Such, at 
least, has been the case under the most favourable circumstances of 
clear and deep blue slcy, during which I have been able to try the 
experiment. In the autumn of 1851, after my return from observing 
the total solar eclipse in Sweden, it oocurred to me that the best 
chance of obtaining a sight of these phenomena might be afforded 
by taldng advanta^e of that state of sky, lovely indeed, but too 
rarely seen in tliis country, where detached andsharply-definedclouds 
are slowly moving over the deep blue surface of the heavens. On two 
or three such occasions, the cloclc-movement of my equatorial having 
been carefully regulated, I watched the passing of well-defined clou£ 
over the sun, which certainly seemed to produce a rather darl^er tint 
of sky in the immediate vicidity of the sun's edge than any 
artificial contrivance in the eye-piece. Yet the advantage gained 
was not such as to give the slightest hope of success. If it is at al! 
possible to render these extremely delicate phenomena visible by 
artifìcial means, it will probably be accomplished by erecting a 
suitable instrument on the top of one of the highest accessible 
mountains in a fine climate, iDce that of Oroomiah in Persia, as 
descrìbed by Mr. Stoddard, where the smaUer density of the atmo- 
sphere and its great dryness exceedingly diminish its Ulumination by 
the sun's rays. A telescope of very moderate size might answer the 
purpose, if equAtorially mounted and drìven accurately by clock- 
worL" 
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CAUSE8 OF FHOSFHORESCEVGE. 

It Ì8 well known ih&i the waters of the sea in some latitudes and 
under oertain circiimstances are phosphorescent, producing a light 
more or lese brilliant. This remarkable phenonienon has always a^ 
tracted the attention of travellers, and varìous ha ve been the explana- 
tions they have offered. 

Ehrenberg smns up, m the foUowìng manner^ the important resulta 
of his labours : — 

1. The phosphorescence of the sea appearsto be owing aolely te organized beiogs. 

2. A very great numberof organic and inorganic bodies aiiine in the water and 
out of the water, in different ways. 

3. There ia also alight firom organized bodies, which ia probàbly owing to vital 
action. 

4. The actÌTe organic light showa itsélf freqnentlj under the form of a simple 
flash, repeated from time to time, spontaneons or provoked. Often also it appean 
under the form of repeated sparks following each other in quick auooeanon, under 
the inflaence of the will, and verjr similar to electric 8i)arks. Often, but not always, 
there is formed br this production of sparks, a mucilaginous humour, geXatinoas 
or aqueous, which is dinused around in great abundance, and is evidently phced 
in a secondanr or passÌTC state of phosphorescence, which continues a long time 
without requirin^ anv new influence from the orgainic being, and eren lasts after 
that has been dÌTided or destroyed. 

A light which, to the naked eye, appears uniform and tranquil, shows itsdf 
■dntillatin^ under the microeoope. 

6. The viscons humour which envelopes and penetratee the ovarìea, aeems to 
be eepecially susceptible of acquiring this communicated light, which is constantlj 
reinforced by friction, and reappears even when it seems to have ceased. 

May not the light emitted by living fishes, by Actinias, and by maxr^ other 
animals covered with mucosity, oe sometimes merely communicated P 

6. The relations which exist between the production of hght and the sexiial 
functions are evident in the Coleoptera, altnough the connezion of the small 
luminous sacs with the reproductive organs may remain concealed. With many 
marine hermaphrodite ammala, phosphorescence appears tobe a meana of defenoe 
and protection analogous to those or another kind which ezist in the 3raeekinmt 
erepttantf the cuttle-Ssh, the frog, or to the discharges of the torpedo. Whaterer 
it may be, the air and the sea have their phosphorescence. 

7. Ab yet it is only among the Annelias. and of them only in the Photocharìs, 
that a peculiar phosphorescent organ has oeen discovered ; it is extcrnal, tufted, 
frequentìy givùiff out light^ similar to a thick cirrus, showing a largely cellular 
structure, and formed withm of a mucilaginous substance. The expanded base 
of the marginai cirri in the Thaumantias ( Acalephs) may be regarded as phospho- 
rescent organa of an unusual kind. The ovaries are more probably luminous, pas- 
aiyely, and in a seoondary manner, although their minuteness and transparency 
have prevented our ascertaining whether the organs of phosphorescence are piaced 
near them, as for instance in the Fohfnoe and Pyrosomas. 

8. The production of light is evid[ently a vita! act, very similar to Ihe deyélop- 
ment of electricity; an act which, being completely individuai, becomes more 
feeble, and ceases on too frequent repetinon ; which reappears after a diort in- 
terval of repose ; to the production of^which, absoluteintegiity of the organism is 
not necessary, but which sometimes manifeste direct connexions only with the ner- 
yous system. 

The memoir of Meyen {Beitrage rur Zoologie) contains some im- 
portant facts. It admits three kinds of phosphorescence : — 1. Hie 
phenomenon is owing to a mucosity difiused in water, when it is 
bluish white ; it is often seen in tropical parts, but rarely out in 
the open sea. This mode of phosphorescence may be produced arti- 
ficially by washing or by crushing certain molluscs, either in sea water, 
or in fresh. 2. Phosphorescence results from certain living animals, 
and their luminous mucus. This continues even after the death of the 
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animai ; it arisefl from a superficiàl oxidatìon of the mucouB ooating, 
and it can be reproduced after it seems eztmct by passing the finger 
over the animai. The animaìs lominous in their secretìons are In- 
fusoria, Botifera, Biphorse, Medusse, Acterìa, Cuttle-fish^ Gertu- 
larise, Stennatulae, Blanarìse, Crustacea, and Annelids. 3. The 
chief cause of phosphorescence is in some «.TìiTnii.la from tiie pre- 
sence of one or more special organa. Of this number are the Pyro- 
rama, and especially the Atlantic», whose light of greenish blue ia 
very brilliant. Each individuai carries behind its mouth a soft upaque 
substance, of a reddish-browta colour. Upon the body may be seen^ 
by the microscope, thirty or forty red points^ which substance pro- 
duces the light. — America/n Journal of Science and Arte, No. 44. 

EHBRTOLOGY. 

Db. Mabtin Barbt, F.R.S., has communicated to the Boyal 
Society a Supplementary Note to Papera published in the Philoso- 
phicaZ Transactions for 1838, 1839, and 1840,* showing the confirma- 
tion of the principal facta there recorded, and pointing out a corre- 
spondence between certain structures connected with the Mammi- 
feroua Ovum and other Oya. 

Referring to bis account of the procesa of fecundation of the mam- 

malian ovum, and the immediately aucoeeding phenomena, published 

in various papera in the PhUosopkical Transactiona, the author calla 

attention to the oonfirmation which bis views bave reoeived from 

corresponding obaervationa made by subsequent inquirera on the 

ova of other animala. He more particularly adverta to a recently 

publiahed memoir by Dr. Keber, in which that phyaiologiat deacribea 

the penetration of the spermatozoon into the interior of the ovum, in 

Unio and AmodwiUaf through an aperture formed by dehiscence of 

its coata analogoua to the micropyle in pianta. The author ia led to 

the following condusiona with réference to the atructurea connected 

with the ovum in different animala : — 

1. That in the xnammalia the Tesicle he descrìbed as the feoundator of the 
Onukfian follicle, and termed the ovìsac, doe$ noi remaiirpermanentljf in the ovartf, 
bui i» expeUed and abtorhed. 2. That in the Bird, the ovurn, vhen escapins from 
the OTaxy, is aocompanied hj the corresponding Tesicle— the ovisao ; and ^at ih» 
ooUae becomes the sneU-membrane af the BircP» egg. 3. That the ezpelled and lost 
ovisac in the mammalia therefore corresponds to theshell-merobranein theBird. 
4. That after the formation of the oviim the albuminous oontents of the OTisao 
in the manunalia correspònd to the albumen in the Bird's egj^. 6. That the 
anthor's retinacula in the mammalia, after ali, find their analogue in thechalaze of 
the Bird ; and that both have their origìn in the eranular contents of the ovisao, 
which at an early period are in appearance just uie same in both. 6. That the 
shell-membrane of the Bird is thus a primary celi. 

Dr. Barry pointa out the poaition which from bla obaervationa ia to 
be aaaigned to the aevenJ parta of the ovum in the language of 
" cella;" and ahowa the preaence of a plurality of ova in a Graafian 
follicle to be referable to the aame cauae aa that producing more than 
(me yelk (ovum) in the biid'a egg. 

* See "Year.Book of Facts, 1839," p. 158. "Tear-Book, 1840," p. 177. 
" Year-Book, 1841," p. 181. 



192 TBAS-BOOK OF FACTS. 

TABLE-MOVING. 

Durino the first half of the year 1853, the public mind was strangely 
occupied, both at home and abroad, with "Table-Tuming," the effect 
of which was, without due ìnquiry, referred to electricìty, to mag- 
netism, to attraction, to some unknown or hitherto unrecogmsed 
physical power able to affect inanimate bodies ; to the revolution of 
the earth, and even to diabolical or supematural agency. The severa! 
experìences in this "new science/' as ìt was thoughtlessly termed, 
would fili a large volume ; but we can only glance at its origin, and 
record a few of the many investigations by which this " startling 
revelation of popular credulity" was, like any other ghost of tiie 
brain, laid in the public mindr 

The phenomenon was of American and German growth, as foUows. 

It appears that a young lady, recently arrìved at Bremen from the United 
States, and keeping up a correspondence li^th ber brother in the lattar oountay, 
tauelit the commerciai world at Bremen a new law in phjsics : she placed a curde 
of three eentlemen and five ladies around a email mahogany table ; each persoli 
was at a oistance of about two feet froiìi the other ; care waa taken that the fert 
were not touching, nor that any part of the dress was in contact with that of another 
person ; the table was roimd, and stood upon four solid lega. The experimentalists 
were nowhere in contact with each other, or with the table, bnt throngh the 
medinm of their hands, which ioined tog^ether, the little finger of each resting 
upon that of bis nei^hboor. They remuned quietly for about twenty jcninutes, 
wnen one lady, declanng that she felt ili, abruptlyleftnerposition, and thusbroke 
the ohain of communication. This was speedily formed again, but necessarily 
lenethened the experiment. At the end of naif an hour, the party became wearied^ 
and was on the point of breaking up, when a student, who formed one of the num- 
ber, afBrmed that he felt a magnetic influence in bis right arm, and soon afterwardd 
that it had extended to bis leit ; in a short tìme ali parties declared that they feit 
the same influence, stili they were unwilling to proceed, when suddenly the wbole 
party, as if with one accord, sbrieked out, " It walks, it moves:" and sucfa, in 
fact^ was the case : the surface of the table first seemed to be lifted upwards, Uien 
to sink downwards, and at last it actuall;^ moved onwards. 

. . The spectators took the chairs away trom the experìmentaliste^ who continned 
tue cham, wlùlst the table marcfaed northwards, tuming round with a marvelloas 
rapidity. Some of the party placing their arms in contact, the table arrested its 
steps, but no sooner had the proper chain been re-formed,than it began again ita 
rapid movement. Ali Bremen had soon its tables in active exercise, some smgukr 
effects were produced, ladies fainted, strong men were seized witbtrembling, with 
chatterìng of the teeth ; the nerrous system of many received yiolent shocks. Leip- 
sic, Mtuùch, Vienna, ali had their ^onderous tales, and romantic legenda enough to 
compose a sober pfailosophic treatise, sprìnkled with startling mysteries and Oer- 
man metapbysical subtleties. A physician at Leipsic stated that he had seen 
diseases conveyed irom one person forming the chain to anotber, and gouty old 

fentlemen had iuTarìably impregnated their susceptible neighbours ; the nutyor of 
*esth officially announced the deatb of a merchant passing tbroug^ the town 
wbilst assisting at an experiment; ayoang lady was so powerfiilly affected at 
HaUe that for a time she oecame a maniac, and during ber paroxysms she could 
make a table follow ber in every direction in which she moyed. The GazetU of 
Munich set people upon their guard, relating the melancholy deatb of an individuai 
who was trymg these ejrperiments. These difierent accounts bavin^ found their 
wayinto the Farisìan loumals, the wbole population became excited; a little 
pamphlet, wrìtten by M. Ferdiiumd Silon, in one day found nearly three thousasd 
eager purchasers. 

Early in May, a Oorrespondent of CràlignanVs Messenger described 
his experìences on the 30th of Aprii, at the house of an Ammcan 
gentleman in Paris, where fifty persons were present, among whom 
were several savcma of Paris, who participated in the performances, 
of which the foUowing was the essential portion : — 
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First, a light mahogany tea-table, wìth six lega and two casto», was placed on 
the waxed noor of tne salon, and the pahus oi the hands of four persona (two 
ladies and two eentlemen) were placca upon it. The formation of a chain or 
cirde, connected by the touching of the httle fingers — being a mere pedantry of 
those who know little of the subject — was not observed. £i three minutes the 
table cracked, undulated, and tnen moved. On being directed by the will of 
one of the party, ìt moved along the floor slowly or rapidly, to the nght or the 
left, forward or backward ; when thus directed, it also rose on two lega, and re- 
sisted strong pressure before it would come down. While standing on twolaga, it also 
tumed round to the right or the left as directed by the will. A child of sevenyears, 
weighing thirty-five pounds, was put upon the table, and it then moyed as before, 
though somewhat less rapidly. Smiilar experiments were made with other tables — 
one smaller and one larger. The former moved freely under the hands of two of 
the French scientific gentlemen, going round, and backward and forward, and 
rìsing upon two lega or one, in exact obedience to their Tolition. They fully ad- 
mitt^ tne astonismng realìly. A large table, weij;hing seventy pounds, was tried, 
and the experiments were perfectìy successful. It moved rapidly and freely, and 
rose upon two legs by the volition of one of the party — an effect equal to raising 
a weight of fifteen pounds ! The experiments were repeated over and again. 
There was no doubt, I beUeve, in the mind of any person present as to the facts 
bere stated. I need but add that these are only connnnations of what is familiarly 
known in the United States. 

The mania soon reachedEngland : a garhled adaptation &om Silos's 
pamphlet was sold bere in thousands ; the newspapers teemed with 
the experìences of Coirespondents ; rules were laid down by " expe- 
rìenoed tmners ;" and the delusion prospered until Mr. Faraday, in 
a communication to the Tirnes, of June 29, disabused the public mind 
upon the subject. "I have been," said the Professor, "greatly 
startled by the revolution which this purely physical subject has made 
of the condition of the public mind. No doubt there are many per- 
sons who bave formed a right judgment, or used a cautious reserve^ 
for I know severa! such, and pubUc Communications have shown ìt 
to be so ; but their number is ahnost as nothing to the great body 
who have believed and bome testimony, as I think, in the cause of 
error." The following extract &om his letter to the Times, gives th& 
substance of his experiments explainlng the phenomenon : — 

'* Believing that the first cause assigned — namely, a qttasi involun- 
tary muscular action (for the effect is with many subject to the wish 
or will) — was the true cause, the first point was to prevent the mind 
of the tumer having an undue influence over the effects produced in 
relation to the nature of the substances employed. A bundle of plates, 
consistìng of sandpaper, millboard, glue, glass, plastic clay, tinfoil, 
cardboard, gutta percha, vulcanized caoutchouc, wood, and resinous 
cement, was therefore made up and tied together, and being placed 
on a table, under the band of a tumer, did not prevent the transmis- 
sion of the power ; the table tumed or moved exactly as if the bundle 
had been away, to the full satisfaction of aU present. The experi- 
ment was repeated, with varìous substances and persons, and at 
yarious times, with Constant success ; and henceforth no objection 
could be taken to the use of these substances in the construction of 
apparatus. The next pòint was to determine tìie place and source 
of motion — i. e., whether the table moved the band, or the band 
moved the table ; and for this purpose indicators were constructed. 
One of these consisted of a light lever, having its fulcrum on the 
table, its short arm attached to a pìn fixed on a cardboard, which 
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could slip on the suxface of the table, and ita long arm projectìng as 
an index of motion. It is evident that if the ezperimenter willed the 
table to move towards the left, and it dìd so move hefore the hands, 
placed at the time on the cardboard, then the index woold move to 
the left also, the fulcrum going with the table. If the hands involun- 
tarily moved towards the left toUhtmt the table, the index would go 
towards the right ; and, if neither table nor hands moved^ the index 
would itself remain immovable. The result was, that v^hen the 
parties saw the index, it remained very steady ; when it was hidden 
trom. them, or they looked away from it, it wavered about, though 
they believed that tiiey always pressed directly downwards ; and when 
the table did not move, there was stili a resultant of band force in 
the direction in which it was wished the table should move^ which, 
however, was exercised quite unwittingly by tìie party operating. This 
resultant it is which, in the course of the waiting time, while the fingerà 
and hands become stiff, numb, and insensible by continued pressure, 
grows up to an amouut sufiicient to move the table or the substances 
pressed upon. But the most valuable eifect of this test-apparatns 
(which was afterwards made more perfect and independent of the 
table) is the corrective power it possesses ovef the mind of the table- 
tumer. As soon as the index is placed before the most eamest, 
and they perceive — ^as in my presence they bave always done — ^tìiat 
it tells truly whether they are pressing downwards only, or obliquely, 
then ali effects of table-tuming cease, even though the parties po'se- 
vere, eamestly desirìng motion, till they become weary and wom ont. 
No prompting or checking of the hands is needed — the power is gone; 
and this only because the parties are made conscious of what they are 
really doing mechanically, and so are tmable unwittingly to deceìve 
themselves." 

A more detailed Report of Mr. Faraday' s " Experimental Inves- 
tigation of Table-moving " was communicated by him to the 
Athencevm, No. 1340, July 2. 

In the foUowing week, the Paris Gorrespondent of the Literary 
Gazette writes : — " Professor Faraday's explanation of the myst-ery of 
table-tuming has been translated into ali the newspapers bere, and has 
excited very great attention indeed. Gratitude is expressed to the 
eminent aavant for the pains he has condescended to take to de- 
monstrate, by actual experiment, that it is by physical power, and 
not by any magnetic fluid, that tables move on being pressed by the 
fingers. Complaints are made that the Academy of Sciences, or at 
least some member of it, dìd not take the trouble to do the same sort 
of thing when the moving mania was at its height. Had this been 
done, hundreds of intelligent men woùld bave escaped the annoyance 
of having, somewhat too hastily, appeared to credit the prevalent 
delusion, — and some half-dozen scientific men of real eminence 
would not bave grossly committed themselves to what it is now clear 
is a palpable absurdity. But, after ali, Table-moving seems to bave 
had its day in this city, as demonstrations of it bave entirely ceased 
in private society, and as talking about it has become a bore. 
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ELEOTBO-CHEMICAL DEPORTMENT OF OXTOEN. 

M. YlABD ooncludes an elaborate inyestigation in the Ànnales de 
Ohimie, as follows : — ^All that has hitherto been said of the elements 
of a battery, may with equal juBtice be repeated of any decomposing 
apparatus placed in the circuit of a battery ; that is to say, that the 
presence of oxygen upon ali the negative platee in the circuit has 
always the effect of increaeing the current by augmenting the electro- 
motor force, unlesa the current be already very energetic in the 
absence of oxygen. 

The following fact is also demonstratedby an experiment of Grove's. 
It was before said, that a pile of zin(^ sulphuric acid, and platinized 
platìnum, which alone couìd not decompose the water between two 
platinum platea, decomposed the same when a part of the negative 
pole of the element was oovered with oxygen. Grove has shown that 
decomposition also takes place when oxygen is passed up the side of 
the negative piate of éhe voltameter : this fact ought evidently to 
receive a simìlar explanation. See the entire Memoir in the PhUoso- 
phical Magaaine, No. 89. 

ON ELECTBICAL OUBRENTS. BY PROFESSOR MATTEUCOI. 

This paper, on the " Distribution of Electrical Currents in the 
Botating Disc of M. Arago, " has been read to the British Association. 
After the discovery of the induction between the electro-magnet and 
the dosed conducting circuit. Faraday conceived the idea of applying 
the extremities of a galvanometer upon a disc of copper revolving in 
the neighbourhood of a magnet. In this way he found the electrìc 
currents, which were developed by the induction of the magnet, upon 
the disc, of which the points change successively accordmg to the 
dìstance from the magnet ; and by having recourse to the law of 
electro-magnetism, he arrìved at an explanation of the magnetism of 
rotation of M. Arago. The author, after giving some fuurther his- 
torical details, proceeded to point out how petplexing were the 
phenomena arising from the abrupt and numerous changes of direc- 
tion. He then proceeds to state bis own conception of the subject, 
and to detail the experìmental researches which he had founded upon 
them ; draws genóul conclusions firom the experìments ; and has 
drawn up a simple and perspicuous diagram, indicating the poles of 
the magnete the revolving disc, and the curves which show the 
neutral points upon the disc, and those indicating the directions of 
the tangential forces, or those giving to the disc the tendency to 
revolve, and ali of which he finds to bave a fixed relation to the posi- 
tìon of the poles of tho magnet and the velocity of the rotation. The 
memoir is to be published entire. 

TEMPERATURES OF CONDUCTORS OF ELEOTRIOAL CURRENTS. 

M. BiCflABD Addb thuB concludes a paper in the PhUosophical 
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Magaaine, No. 30 : — " On r^ecting on the resulta of the experìmeiits 
I have now suhmitted to your readers in connezion with this subject, 
the view I take of the supposed law of production of cold by elec- 
trìcity ÌB, that it arìses in the action of a battery where ibe beat 
developed by resistance to conduction is at ite minimum ; 8o that the 
calorie wanted for the chemical actwna going on is exhiòited in the 
jomt through tfie power of a galvanic cvrrerU of bringing to a state 
of equilibrittm the temperature» inits eircwU. In Smee's battery, zinc 
is passing from a BoUd to a fluid state^ and one of the elemients of 
water is assuming a gaseous form." 

THEBMIO CONDUCTION IN METALS. 

M. G. Gore, of Birmingham, states, as the result of a seriea of 
•experiments detailed in tìbe Philosophical Maga/smCf No. 40, that, 
taking the following serìes of tuetals, viz. copper, brasa, iron, zinc, 
lead, and nickel-silver, as the order of their relative degrees of beat 
conductibility (determined by experiments), and comparing the 
results of tìbe foregoing experiments with the relative conductibility 
of the corresponding metals for beat, wefind t^t in every experiments 
excepting three, heat travelled more rapidly from the better heat 
conductor to the worse than vice versa. Also taking the following 
series, viz. copper, zinc, brass, iron, lead, and nickel-silver as tbe 
order of their relative degrees of electric conductibility, and com- 
parìng them in like manner, we find that in every experiment exoept 
that one, heat travelled more rapidly from the better electrical con- 
ductor to the worse than vice versa. Also, in every case wbere wires 
of the same metal but of difierent diameters composed the arrange- 
ment, heat travelled more rapidly from the larger to tbe smaller 
wire than vice versa. 

MODIPICATION OP BUNSEN'S BATTERY. 

From experiments by MM. Liais and Fleury, it has been found 
that when the diaphragm of a Bunsen battery is suppressed, the 
carbon being porous, and impregnated with nitric acid, the internai 
conductibility of the pile is increased fivefold. One simple experi- 
ment shows the fact— an element thus modìfied caused an electro- 
magnet to support nearly six tons. To arrive at the same result, by 
increasing the surface of the old pile, it was necessary to connect 
five Bunsen elements by their similar poles, so as to form one element 
of five times the surface. To keep the porous carbon impregnated 
with nitrìc acid, it is surrounded by a glass cylinder, so as to keep 
an annular space between, which is filled with nitric acid. The two 
cylinders are fastened together at their lower ends with clay or cement; 
the carbon being placed, a cavity may he driUed in it, and by intro- 
ducing a diaphragm, and charging on the carbon side vrithconcentrated 
sulphuric acid, and on the zinc side with dilute acid, as usuai, the 
conductibility of the battery is ahnost the same as in the originai 
Bunsen battery, but the tension is nearly doubled. One element 
behaves like a Bunsen battery of several elements, but costa much leas. 
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INDUCTIVB ELECTBIOAL MACHINES. 

M. FiZEAU, in a paper of the PhilosophiccU Magazine, No. 35, 
gives tìie following, io fumish an idea of the increase of effect which 
he has obtained in his experiments. A galvanometer being placed in 
the circuit, the electricity produced by the machine was passed ìnto 
rarefied air, when the beiÉbutiful phenomena of light recently studied 
by M. Quet were produced. "When the machine acted imder ordinary 
conditions, the needle of the galvanometer indicated a deviation of 
8". When the condenser was employed, the light produced acquired 
greater splendour, and the deviation of the needle reached 15°, the 
intensity of the current being consequently nearly doubled. — Comptea 
Rendus. 

ELECTRICITY IN WKAVINO. 

It having been announced that the Chevalier Borelli, director of the 
Sardinian telegraphs, had invented a system of applying electricity to 
the Jacquard Loom for Weaving figured pattems, Mr. Nickeson has 
etated in the Builder, No. 555, that Mr. Woodcock, of Islington, ex- 
plained, ten ortwelve mpnths previously, a pian for directing a Jacquard 
loom by the Electric current. His pian was to bave the pattern 
painted with some non-conducting substaiice, such as vamish, on a 
metallic roller, connected with a galvanìc battery : a row of wires 
was to pass from end to end of the roller, corresponding with the 
number of threads in the cloth, so that as the roller slowly revolved 
by the machìnery, the threads would be raised or depressed, accord- 
ing as the current was cut off by the wires coming in contact with 
the painted pattern. By this means one application would work any 
number of machina. Mr. Woodcock also described the invention 
at the time to several gentlemen in London, and also wrote to several 
houses in Manchester, requesting them to take up the invention or 
render assistance to bring it out. 



OONDUCnON OF ELECTRICITY BY FLAME AND OASES. 

A 80MBWHAT extended series of researches bave been recently 
carried out by M. Edmond Becquerel, with a view to determine the 
Gonducting Power of Flame and of Hot Air. These investigations 
bave led M. E. Becquerel to conceive that he has proved the con- 
ducting power of both for electricity. The apparatus employed — ^a 
platinum tube, with the conducting wire passing through it — appear- 
mg to offer some soiux;es of error, Mr. Greve has adopted a some- 
what different arrangement. This consisted of a glass tube, with 
two copper wires inserted through corks at either end ; firom these 
within the tube proceeded a piece of platinum wire, which, by con- 
nexion with the battery, could be brought to a state of intense 
ignition. In this state these were adjusted at the distance of l-50th 
of an inch apart, and then connected with the powerful voltale com- 
bination of Mr. Gassiot. Notwithstanding the proximity of the 
wires, no trace of electricity could be detected as passing through 
the interposed stratum of heated air, thereby proving the non-con- 
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ductibility of the gases whDe hot. The conducting power of flame 
has been already satìsfactorìly proyed. — Proceedingè of the BrkiA 
AssocicUion. 

BEMABKS ON ELEOTBIO LIQHT. BT A. MAS60N. 

The researches* which bave ah-eady been made known by the 
author lead to the following resulta : — 

A barometrìc vacuum offers a resistanoe to the passage of electrìc 
currents which increases with ita length ; this reaistance ìa lesa in the 
partùd vacuum produced by an air-pump. 

A ponderable medium ia necesaary for the production of the electrìc 
Ught. 

The author, together with M. Breg^uet^f haa likewiae succeeded 
in verìfying moat completely the identity of the luminous phenomena 
produced by induced currenta and thoae which are caused by the 
diacharge of a condenaer. The former bave the advantage of being 
continuoua, the latter poaaesa greater tenaion. Some recent experì- 
menta which they bave made serve to establiah the accuracy of lìieae 
propoaitions. 

The impoasibility of making the current of a powerful inductive 
apparatua traverae a Torrìcellian vacuum Ihree decimetres in lenglii 
can only he attrìbuted to 'the fact that the electrical tensìon ìs in- 
aufficient, aince the diacharge of a very amali condenaer illuminatea 
the vacuum, and the authors bave obtained currenta for the vacuum 
of a barometer. 

The following experìment made with improved instnunents con- 
atructed by Buhmkorff, confirma thia aasumption. The exhausted 
tube having been placed between the two pelea of an induced current, 
the phenomena deacribed in theìr memoir upon electrical apectres 
were produced; the entire vacuum waa filled with a pale wfaite 
phoaphorescent light. 

The tube presented the aame appearance when perfectly isolated, 
on being connected at one end with a aingle pole of the induced cur- 
rent. in thia caae the current ia interrupted, and the diachaige 
irom the opposite extremity of the tube must necesaarily take place 
into the air. This curìoua fact ia very analogoua to thoae mentioned 
in the author'a memoir on induction. 

The rapid succeaaion of dischargea of an induced ciurent, which, 
aince the publication of Masson's reaearchea on the physiological 
effects of electricity, has been ao successfully applied in the treat- 
ment of paralysis, the oontinuity of the effects obtained by meana of 
induced currents, render it a very deairable object to increase the 
tenaion of these currenta, and the resulta already obtained in this 
direction by M. Kuhmkoi^, juatify the opinion that the electrical 
machinea now in uae will be auperseded by an apparatua of induction. 
In order to increaae the power of auch an apparatua, the authors 
bave attémpted to make the induced current of two coila traverse the 

* Etudes de Photométxie .'Electrìque. Ann. de Ckimie et de P%«. sér. Sd, 
Tols. xìv. zxx. zxzi. 
t Mémoìre sur l'Indoctioii, Ann, de Chimie et de PAy«. sér. 3, yoI. iv. 
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same wire ; the prìmary currents were kept apart and interrupted 
at the same instant. ^ 

Wheu both the induced (nurenta were in the same dh-ection, the 
lumìnous phenomena in the vacuum indìcated that the action of the 
combìned currents was greater than that of a single current. but the 
iucrease of the action was not such as had been anticipated. 

When the two currents traversed the same wire in opposite direc- 
tions, they did not exercise any mutuai influence on each other, and 
the resulta observed are not unimportant. The two balls forming 
the poles in the yacuum were surrounded, as well as their supports^ 
by the violet-blue atmosphere, previously described by the author 
and M. Breguet in his Memoire sw VlndAiction. The two poles were 
of the same substance, and between them was a reddish flame, which 
disappeared when the balls were brought nearer tc^eth^ ; at a dis- 
tance of four or fìve centimetres the space between the poles is per- 
fectly dark, aJthough they were surrounded by tìieir luminous atmo- 
spheres. The luminous phenomena appeared to be more intense 
than in the former experìment. — Comptea Jiendvs; Pkilosophical 
Mo/gazvnej Ko. 34. 

BOBEBTS'S PATENT ELBlCTRTC LAMF. 

Among a Tariety bf important applications of electricity to which 
Mr. Eoberts's patent is directed, one of the most useful is an improved 
Electric Lamp. The great difficulty of regulatìng the distance 
between the electrodes has hitherto proved a barrier to the extensive 
introduction of the invention for public and domestic purposes, and 
it has for many years engaged tìie attention of men of science. Mr. 
Boberts has already done much towards the general hse of electricity, 
by pointing out the means of obtaining large suppUes of the electric 
fluid at small cost ; and in the ingenious arrangement by which he 
has surmounted the inherent difiiculty of the lamp, to which we 
bave adverted, and which we are about to describe, he has rendered 
great service in the cultivation of this branch of experimental philo- 
sophy. 

The mode in which Mr. Boberts effects the permanent separation 
of the electrodes at the proper distance — usuaUy termed the '^ striking 
distance" — is, to arrange tìie apparatus carrying one of the electrodes 
in such a manner that that eìectrode shall be released from the 
apparatus, and allowed to fall until its point comes in contact with 
the other eìectrode, and then be agaìn taken hold of by the apparatus 
within which it is placed. This having been eifected by means of 
another arrangement of the apparatus, either in connexion with 
the same or with the other eìectrode, one of the electrodes is 
drawn back until the points of the two electrodes shall be the proper 
and regulated distance from each other, as above described. The 
apparatus for producing these efifects may be actuated either by ar 
electric current or by clockwork. See details, with engravings, 
the Mechmtica* Magazme, No. 1536. 
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watbon's BLBCTKIC LIOHT. 

This new application of electricity, rnvented by Dr. Watson, has 
been exhibited in the immediate vicinity of Wandsworth. The great 
feature of the invention is, that the materials consumed in the 
production of electrìcity are employed for a profitable purpofle, 
independent of that of illumìnation. Thus, while a most brìHiant 
light is produced by galvanic action, materìala are introduced into 
the battéry by which pigments of liie finest quality are obtsùned, 
and these are so valuable that they equal, if they do net exceed, 
the coBt of the operation. The pigments are of course first obtained 
in a liquid state, but they pass through a filtering and dryiDg* process, 
which not only renders them available for orcQnary purposes, but 
creates variety of tint when the colour is the same. If the result 
of the inventor's disco very answers bis expectations, this doublé 
employment of electrìcity will be a valuable addition to piactical 
science, since we may literally bave light for nothing, the illuminator 
being paid with bis own pigments. 

Prussiate of potash gives, with iron, a blue colour, and chromate 
of potash with zinc a yellow ; and mixing these salts in a battery of 
iron and ziuc, the colour produced is a green. 

A new electrode, and liie use of an electro-magnet to reniate the 
changes in the current, so that the light can be bumt for any 
number of hours, are amongst the improvements claimed. 

In a subsequent experìment instile carriage department of the 
Bazaar in King-street, Portman-square, the light emanatìng from a 
simple conductor, having a small metal reflector placed behind, was 
fìxed at the upper part of one end of the buildiiag. A Maynooth 
battery of 41 cells, fitted up in an adjoinìng outhouse, supplied the 
electrìc fluid. In its bulk, the light appeared hardly so largo as a 
walnut, yet the whole of the building was well illuminated, and any 
one could read with facility small wrìting at a distance of 137 yards. 
At times, the whole body of light filling the building appeared to 
assume distinct colours or tints, one of the capabilities of the process 
which the inventors intend hereafter more fìilly to develop. Dr. 
Watson and Mr. Prosser were in attendance, and expLùned the 
nature of the apparatus, which is stated to bave appeared very simple. 

ELECTRIC GAS. 

This discovery, the conversion of water by a simple magneto- 
electrìc process of decomposition, into a non-explosive illuminating 
gas, is thus descrìbed in the Literary Gaaette, No. 1906 : — An 
ingeniously constructed magneto-electrìc machine of largo size is 
employed in efiecting to ali appearance the decomposition of a fluid 
contained in the number of bottles. The gas escaping from theee 
is passed through some hydro-carbon compound to givo it 
illuminating power, and it is collected in a gasometer and bumt at 
once in an ordinary Lesile gas-bumer. It is said to be oxygen and 
hydrogen derived from the decomposition of water, witihi their 
Bxplosive property destroyed ! These gases, it may be well to 
xplain, as liberated from water, exist in proportions forming a 
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mìxture which is violently exploaive on the application of a spark ; 
yet bere is a gas buming quietly fì-om an ordinary bumer, and 
giving out a flaùme of tìie same illuminating power as common coal 
gas. Tbe gist of the invention is this. Some preparation — bere is 
the .secret— costing twopence to 1000 cubie feet of gas, is used, 
which, being held in solution in the water, is said to destroy the 
esplosive property of the liberated gases. Now the gases from 
-water should exist in proportions of 88*9 of oxygen, and 11*1 of 
hydrogen ; but an analysis of this gas by Mr. Holmes, Panopticon 
Professor of Chemistry, was shown to us, giving oxygen about 12, 
and hydrogen about 82. It is clear, therefore, that water is not 
decomposed ; and the only inference we can draw from this is, that 
the Electric Gas is derived simply from. the preparation added to the 
water. 

The Panopticon Professor is stated to bave made one discovery 
which will greatly deUght Professor Schonbein, the discoverer of Ozone. 
He has determined its existence in this electric gas quanfitatively, and 
shown that the gases are non-explosive because ozone is pi'esent in 
them. 



EXTBAORDINARY EFFECT OP ELECTRICITT. 

A HOST extraordinary effect, produced by Electricity, has just 
bappened in one of the Electric Telegraph offices in Franco. A 
gentleman employed in one of the principal offices was in com- 
munication with one of bis colleagues, when the electric wire for 
the purpose of transmitting intelligence bappened to relax, and to 
come in contoct with bis arm. The electric current w«, passing 
through it, and the employé sustained a violent shock, which, 
raising him from bis chair, violently threw him through a window 
opening on a garden. When he recovered bis senses, he could not 
reoollect bis adventure, and could only be convinced of it by 
perceiving that bis hair and beard, which were previously of a 
beautiful jet black, had become in various places as white as snow. 
It devolves on scientific men to explain this phenomenon, which 
willform an epoch in the history of electricity. — Cov/rrier de V Europe. 



ELECTBIC SEMAPHOBB. 

Me. W. Stees Wabd has made a communication to the British 
Association, to show that a Semaphore consisting of a disc might be 
constructed to make a partial revolution, so as to take di3erent 
positions exhibiting three distinct signals ; and that its motion might 
be r^ulated by electro-magnets worked by a continuous supplemental 
battery, of which the circuit is opened, closed, and changed by an 
electro-dynamìc coil, which is moved by means of a current com- 
munication from a distant station through a single wire. Thus 
what is mechanicaUy effected at the distance of about half a mile 
may, by the proposed apparatus, be effected at any required 
distance, and at any number of statìons simultaneously. 
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EUBOTBIC TELE6BAPH WITHOUT WIBB8. 

Mr. Likdsay, of Dundee, a mathematical teacher, who has for 
many years followed up numerous experìments on Galvanìc Elec- 
tricity and the Telegraph, has delìvered lectnres in Glasgow, 
acGompanìed by experìments, to show the possibìlity of rendeiijig 
the action complete without wìres, merely employing the water of 
the ocean as a oonducting medium. 



APPLICATION OP THS ELECTRIC TELE6BAPH TO THE DETEBMINATION 

OF THE LONGITUDE. 

In May last, an estensive series of experìments was instituted 
with the Electric Telegraph, in order to determine the Longitude 
of Cambridge Observatory from that of Greenwich. It vrUl he seen 
firom the account of these experiments which we now give, and 
which was communicated by Professor Challìs, of the Cambridge 
Observatory, in a letter to the Editor of the Timea, that they bave 
been conducted on a very oomprehensive scale ; chronometers, astro- 
nomica! clocks, and transit instruments having been employed, and 
every precaution taken to eliminate the " personal " and other errors 
from the several observations. The result is one of considerable im- 
portance, as establishing the efficiency of the method of tel^rraphic 
signals in the determination of differenoes of longitude, -which will 
lead, no doubt, to the immediate revision and criticai correction of 
tables of longitude, and to other obvious objects of interest and utihty 
in Science and in engineering. 

The letter is dated from Cambridge Observatory, May 19, and 
States that this is the first instance of the Electric Telegraph being 
9*pplìed to such a purpose in England, and the Professor b^eves 
he may add, in Europe. The method was first put in practice by 
our enterprising scientific brethren of the United States of America ; 
and there can be little doubt that, from its practicability and accu- 
racy, it will be extensively used for geograplucally connecting astro- 
nomica! observatories. 

Mr. ChalUs describes the operations in these terms : 

''The pian of making the experiment was arranged by the Astro- 
nomer Koyal, and in principio is very simple. Two needles, one at 
the Greenwich Observatory and the other at Cambridge, were made 
to start by completìng the galvanic cìrcuit at either station. This 
was the signal. The instants of starting, which practically are 
identica!, were noted at the two stations. The noted tìmes^ reduced 
exactly to Greenwich Observatory time and Cambridge Observatory 
timo, give by comparison the longitude of the latter Observatory 
from Greenwich. The Astronomer Roya! is provided with means on 
the spot of transmitting such signals along any line of railway that is 
telegraphically connected with Lothbury, and bis signal-needle is 
very conveniently attached to the case of the transit-clock. Not 
having the same means at command, I was obHged to transfer the 
Cambridge Observatory tlme, by chronometers, to the Telegraph- 
office ot_ the railway station at Cambridge, and to note the signal 
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times by a cfaronometer. Some little inconvenience was felt from 
the noise inseparable from a railway station. 

'' The £lectric Telegraph Company most promptly and liberallyper- 
mitted me to avail myself of their telegraphic communication with 
Cambridge. Mr. Edwin Clark, chief engìneer, kindly placed a wire 
exclusìvdiy at our disposai, and Mr. Sach, engineer of the Eastem 
Comities telegraph, made the requisite arrangements of the galvanio 
apparatus, and was present durìng the whole of the observations, 
making the connexions proper for giving or receiving signals. 

** On May 17, from eleven to twelve p.m., 151 signals were trans- 
mitted in 29 batohes, intei*vals between the batches being aUowed for 
the observers to take rest, and for giving waming of the number of 
signals that were coming. The signals were sent altemately from 
the two stations durìng intervals of a quarter of an hour. On May 
18, from eleven to twelve F.M., 189 signals were similarly sent in 
22 batches, the Cambridge and Greenwich observers having in the 
meantime changed places. This wa^ dono to eliminate in the final 
result the effect of any Constant error or personal equatlon, as it is 
termed, betweea the noted times of the two observers. It was also 
arranged that, if the state of the sky permitted, the same stars should 
be observed for clock errors by both observers on the two days, for 
the purpose of eliminating personal equation from the clock errors. 
The nights of May 17 and 18 allowed of this being dono. Each 
station had a signal-giver in a separate part of the room from that 
occupied by the signal-observer. The signal-giver at Greenwich had 
the means of observing the passage of a star across the field of the 
transit-telescope, and giving signals at the same time, and in several 
instances his signals were made at the instante of transit of a star 
across the wires of the telescoi)e, so that a transit observation taken 
at Greenwich was actually recorded at Cambridge. 

"Too httle time has elapsed smce the observations were made to 
allow of stating the numerical result. I consider, however, the ex- 
periment to bave sufficientiy proved the practicability and efficiency 
of the method of telegraphic signals for the determination of terrestrial 
longitudes." — MecJicmica* Magazine, No. 1555. 



ELECTBIC TIME-BALL AT THE BOYAL OBSEBVATOBT, EDINBUBOH. 

A TIME-BALL, similar to that at the Koyal Observatory, Greenwich, 
the Strand, and other places, has been erected on the top of Nelson's 
Monimient, Edinburgh, with electrìc communication to the Boyal 
Observatory there. The machinery has been constructed by Messrs. 
Maudslay and Eield. 

The mode hitherto adopted for setting chronometers has been to 
adjust a clock in one of the out-buildings of the Observatory daily 
to the true time, and the varìous chronometer makers of Edinburgh 
and Leith, the mariners in the Docks and Firth, and others, bave 
sent messengers with portable time-pieces to procure the indicatìons of 
the clock. But this method evidently gave excessive trouble to ali 
concemed, and marred the result most prejudicially ; for when a 
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chronometer is carrìed ali the way from Leith to the Calton-MQ and 
back, the shaking tìiat it gets must greatly alter ita rate. 

The earliest signal-balls which were made, though provided with 
ropes paasing oyer pulleys, by which they were enabled in their 
deacent to raiae a serìes of weights in order to check in a graduai 
xnanner the velocity of their fall, were yet invariably found, after a 
short time, to puU, or to smash themselves to pieces. Steel springs 
were next tried, to break the force of the concussion, but were pretty 
aure to be themadves anapped with a heavy ball, while a light one 
would not descend quick enough on a windy day. Recourse was 
finally had to compreaaed air, a apring of perfect temper, never in- 
jured by time, and capable of any degree of delicacy at first, and any 
amount of violent reaistanoe at laat. 

To carry out thia principle, a staff waa attached to the ball below, 
terminating in a piaton, which in the oourae of ita deacent entered 
an accurately-tumed cylinder, and oompreasing the air therein, waa 
gradually brought to reat. Were the cylinder quite closed at the 
bottom, the apring of the included air might be greater than required, 
imd alao bave a tendency to throw the bsJl up the maat again, which 
woidd be aomewhat troubleaome to obaervera. But by simply 
opening a graduated aperture below, ao aa to admit of the air 
partially eacaping aa it ia compreaaed, the atrength of the sprìng ia 
diminiahed, and by the time that the piaton haa descended to the 
loweat point, there ia ao Httle air remaining in the cylinder, and it ia 
atill eacaping ao faat, that there ia no power left to make the ball 
rebound. 

Thua the time-ball ia made to deaoend withoutinjuring the building 
or spoiling itaelf ; and the trigger apparatus, by which the detent that 
holda the ball when hauled to the top of the maat ia unlocked, being 
very nicely adjusted, and obaervera being duly cautioned to look to 
the inatant of separation of the ball from tke cross-staff y the deacent 
— that ia, thia first part of it — ^ia aa inatantaneoua aa need be. In the 
next place, the trigger being pulled, not by the finger of a peraon at 
the ball, but by an electro-magnet which ia inatantaneoualy aet in 
action by the contact made at tibe end of a wire led into the walla of 
the Obaervatory, and brought immediately before the tranait clodc 
itaelf ; the inatant for the aignal outaide can be conveyed to the un- 
deviating mechanism there with ali the refinement of a chamber 
experiment, and to the utmoat ext^it of the obaerver'a knowledge of 
the real time by the stara, as obtained the previous night, and con- 
tinued on by the clock. 

For raising the ball, a pian has been proposed, by which a weight 
having been wound up at any previous hour of the day or night, then 
on electrical contact being made at the Observatory by the aatro- 
nomer at a precise moment, that weight is unlocked, immediately 
descends, and hauls up the balL Next at five, or any other nimiba* 
of minutes, a second contact being made on another wire, lets the 
ball down. 

It haa been auggeated to place the Observatory at Edinburgh in 
fi^alvanic ^connexion with that at Greenwich, ao that Greenwioh 
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niean time, which mariners always require, and Edinburgh citizens 
do at present, should be exhib.ted in place of the locai tìme ; and 
this, it Ì8 believed, will ahortly^be done. — Abridged from the Scots- 
man, 

TBLEORAFHIC L0N6ITUDE OF BRUSSELS. 

WiTHiN a few weeks of the dose of 1853, the Submarine Telegraph 
bas been employed in a determination of considerable importance to 
Astronomy and Geodesy, namely, the ascertaining of the difference 
of longitude between the Observatorìes of Greenwich and Brussels. 
The galvanic telegraph had been used for simìlar determinations in 
America ; but to a very late period it had never been so applied in 
Europe. 

Measures were taken for determining the difference of longitude 
of Greenwich and Brussels ; and M. Quetelet, the Belgian astronomer^ 
took every step proper for insuriiig the utmost accuracy to this 
determination. A wire was laid from the telegraph office in 
Brussels to a galvanic needle near the transit-clock in the Brussels 
Observatory ; so that an unbroken metallic oommunication was made 
&om the transit-room at Greenwich, through the Dover and Ostend 
wire, to the transìt room at Brussels ; and the risks attending the 
conveyance of chronometers were absolutely removed. Batteries were 
contributed bv the Submarine and European Company at Brussels, 
and by the Electric Telegraph Company at Greenwich. An assistant 
of the Brussels Observatory was sent to Greenwich, and an assistant 
of the Greenwich Observatory to Brussels ; and, when half the opera- 
tion was thus completed, the assistants retiimed to theìr originai posts 
for the completion of the remaining part. This arrangement (suggested 
by Prof. Challis, in the operations for the longitude of Cambridge) was 
primarily intended for ;fche elimination of those errors arising from 
the peculiarities in the modes of observation by different persons, 
which are known by the technical name of "personal equation ;" 
but it also had the advantage of communicating to M. Quetelet at 
Brussels and bis assistant at Greenwich ali the results of former 
Greenwich experience; at the same timo that it permitted the 
introduction of changes suggested by ihe Belgian astronomers, 
several of which had been adopted with great advantage. 

The result of these airangements is, that about 8000 signals bave 
been observed simultaneously at the two Observatories, for the com- 
parìson of tiie two transit-clocks. The whole of these are available 
for certain physical determinations, one of which is the time occupied 
by the passage of the galvanic pulso from Greenwich to Brussels, or 
vice versa. As far as the observations bave yet been reduced, it 
appears that this time is pretty accurately one-tenih of a second. 
Kapid as is the velocity which this impHes (about 2700 miles per 
second, supposing the velocity uniform along the whole line), it is 
much less than that lound in the experiments with Edinburgh 
(about 7600 miles per second), and stili less than that determined 
on some of the American lines (about 18,000 miles per second). 
The difference undoubtedly depends on the circumstanoe that the 
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greater p*rt of the line to BrusseUi ìb snbterranean and submaiine, 
which position of ihe wires, without any degree ùnpaìring the 
insulation (which, perhaps, ìs the most perfect in the world), does, 
by an ill-underatood effect of induction, greatly retard the speed 
of transit. 

The whole of the signals were not, however, avaOable for 
measnrhig the difference of longitude. In order to ascertain this 
difference, it ìb necessary not only to compare the two transit-clocks 
by the galvanic Bignals, but also to dìscover the relation of the time 
fiho-wn by each transit dock to the sidereal time at ita localìty by 
means of obeervations of the merìdian passages of stars. Considerìsg 
the perfection of the galvanic comparìsons of clocks, the astronomers 
laid it down as a fundamental principle, that none of these com- 
parisons Bhould be retained as valid unless the merìdian-passages of 
stara had been observed at both stations very shortly before or after 
the comparisonB. The result of this weeding-out is that about 1000 
signals are left available for the measure of ^fference of longitude, in 
oombination with about 150 nearly simultaneous observations of 
merìdian passages of the same stars at the two Observatories, on 
seven days. There can be no doubt that this determination will be 
very greatly superìor in accuracy to any determination of difference 
of longitude hitìierto made. 

The example has now been fairly set of employing the telegraph 
wireB for the measure of the difference of longitude of Observatories. 
The process is ìnexpensive and gives very little trouble, and the 
details of the mode of operatìon are reduced to a very easy routine. 
We may anticipate that in no long time Greenwich will be connected 
in the same way with the French and Dutch Observatories ; that 
these will be similarly connected with more distant points ; and that 
thus ali the prìncipal places of Europe will soon be included in one 
great system of ascertained differences of astronomical longitude. 

The operation to which we bave referred would bave failed totally 
if the transmission of the signals by unbroken wires at Ostend had 
not been permitted. Perhaps we can hardly hope that the jealoiuy 
of Continental Govemments, in retard to the use of the tel^rafj^ 
wires, will pennit us immediately to extend the scientific com- 
munication without a break at the politicai frontiers. If, however, 
this can be concededi there appears to be no reason why the linea 
should not at one stretch be greatly extended. Having respect to 
the geographical distance and the ascertained insulation of the wires, 
we can assert that Altona and Berlin are within easy distance ; and 
it is not improbable that Vienna may be reached at once by a signal 
from Greenwich. 

The immediate result of such a connexion of different Observatories 
is the power of bringing into combinatìon the astronomical observa- 
tions made at different Observatories as if they were made at one. 
The want of accurate determination of difference of longitude for 
that purpose is at this moment practically felt. In the preparatìon 
of new lunar tables, Prof. Hansen experiences a difficulty in com- 
bining the observations at Dorpat with those at Greenwich, in 
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consequence (pai^y) of an uncertainty in the longitude. But ibis 
is not the prìncipal use. Nearly the whole of Europe (except Spaio) 
ÌB now covei'ed with a net of geodetic trìangulation, uniting the 
western coasts of Ireland and France with the interior of Russia and 
the borders of Turkey. The combination of the geodetic measure 
with the ascertained difference of astronomica! longitude affords one 
of the best materials for the measure of ihe earth. And it so 
happens that Greenwich is a very important point in these measures. 
One great European ux; of parallel may be expected to commence 
at Valentia in Ireland (which was connected with Greenwich by the 
Astronomer Koyal several years ago) and to extend far into Rùssia. 
Another great are commences at Marennes on the west coast oi 
France, and has been carried to Padua and Orsova : the astronomical 
part of ìt, however, is far from perfect, and (as has been pointed out. 
by M. Struve) it will be absolutely necessary, in order to givo this 
are its full value, to determine accurately the longitude of Marennes 
from Greenwich, because tiie longitude of the eastem extremity 
will probably be made to depend on Russian observations, which 
are referred immediately to Greenwich by the great chronometrical 
operations connecting Greenwich with Altona and Pulkowa.- 
Abridged from' t?ie Athencevm, January 14, 1854. 

PROGRESS OF THE ELECTRIC TELEGRAPH. 

We select and abridge the following resumé from the MercavMle 
Journal of Jan. 3, 1854 : — 

EnglUik and Continental lAnea. — The submarine linea of Electric Telegraph 
now in daily operation are, the line between Dover and Calais, 20 milee ; 
between Dover and Belgiom, 70 miles ; between Orfordneaa, on the coast of 
BufTolk, Mid Holland, 115 miles ; between Donaehadee and Fortpatrick and the 
Great uid Little Belts, a total eztent of 255 nmes. This extent of submarine 
telegraph is the result of English enterprìse ; it being a singular fact that no 
other European kingdom possesses, or has promoted up to the present moment, 
this magnincent means of mtemational communication. By the Mediterranean 
electric tele^aph, oontracts for which bave been entered into, Englànd will be 
united with France, Fiedmont, Corsica, Sardinia, Algeria, and Egypt — Europe 
with Africa — The East Indies with Australia. This, again, is under tue auspices 
of English enterprìse, with the ooncurrence and support of the varioua foreign 
Oovernments. 

Wìres are laid in Fall Mail, St. James' s-street, and Charing Cross, to the 
prìncipal Club-houses, the Government Offices, the Houses of Farliament, and 
Buckingham Falace, so that instant and direct communication may be made, 
without dispatchìng messengers to the Central Office, with ali parta of the 
European Gontinent reached by the Electric Tele^aph. 

On the roof of the Office in the Strand, a Tune-ball indicates one o* clock 
simultaneousl^ with the ball on the Observatory at Greenwich, and a clock erected 
upon a pillar in the Street opposite tells Greenwich time by the same apparatus. 
It is under consideration to establish a sìmilar contrivuice at different parta of 
the coast, so as to enable masters of vessels to get the true time while on their 
way to port ; and in foggv weather, the electric spark is to fire a cannon precisely 
at one o' clock, instead or dropping a ball. Soon we shall bave to report that the 
difference of longitude between the Observatories of Greenwich and Faris has 
been determined by telegraph. The difference, as at present known, is nine 
minutes twenty seconds and a-half ; should it be confirmed, it will say something 
for the accuracy of past observations. 

England is at present in communication with the Contiuent by three submarine 
telegraphs, viz. : — (1) tid Hague, (2) via Calais, (3) vid Ostend, by anyof which 
can mesaages be truumitted to eveiy town in Europe. 
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The establishment of the Electric Telegraph in France has been alower thanin 
other countrìes ; bui there are now lines wnich radiate from Paris to Bordeaux, 
MarseiUes, Lyous, Toulouse, Havre, Dieppe, Calais, and Strasbourg : and, by 
the dose of 1854, the chief towns of each department will be connected wìth the 
Hinistry of the Interior. The Government is master of aQ the lìnea, by way of 
Strasbourg ; they now reach Germany independently of Belgium ; and in that 
cit^ the Freneh office and the Baden offices are side by side. Besìdes their own 
pnrate despaiches, no secret messages are sent, ezcept certain diplomatìe 
matterà, ana the news brought by the Indian mail to Marseìlles. Thelatter is at 
once flashed onwards to London. Paris time is adopted on the lin^ aU orer 
France. 

Most of this progress has been accomplished since 1850, asalso the laying down 
of the under-sea Communications. It was in August, 1850, that the possìbùity of 
aending a message throug^ the Straits of Dover was demonstrated. The ex- 
periment was repeated toward the dose of 1851 with entire success, which has not 
yet been once interrupted. Future historians will perhaps be struck by the fact, 
that the first news sent by the wire was of the famous coup d'étcU of the 2nd 
Becember. If it was then remarked that Eugland had lost her insalar position, 
what shall be said now, when we bave a second wire running to Middlekirk, near 
Ostend, and a third from Orfordness to Scheveningen, on uie Dutch coast, 119 
ndles in len^h ? The latter wire was worthily inaugurated on the 14th Junelast, 
by the flashing across of the King of Holland's openìng speech to hìs Chambers. 
Inien there are two wires across tne Irish Channel ; and a third is talked of, to 
run from the Muli of Cantyre to Fairhead. Ireland, too, is less insulated than 
before. By means of the under-sea wires, we can now communicate vnth most 

Sarta of the Continent. The Dutch line gives us the shortest route to Copen- 
agen ; and now that wires are sunk across the Great and Little Belts, we caa 
hofd telegraphic talk with the Daniah capital. Through the Belgian wire we 
reach Prussia, thence to Cracow and Warsaw, and on to St. Petersourg : or we 
may diverge the course of the message to Vienna, and have it forwarded to 
Trieste, 325 miles further, whero it wiU overtake the Indian mail. The Czar is 
stretching wires from St. Petersburg to Moscow, and to bis ports on the Baltic 
and Black Seas. Perth, on the Tay, may, if she will, hold a " crack" with Pesth 
on the Danube ; and Manchester ask Marseilles for the earliest quotatìona of 
£gyptian cotton. 

At first, most of the German wires were laid under ground, but in xnany 
places those stretched on posts bave been substituted, as more generally service- 
able. They are no longer oonfined to the railways, but are carried on such 
routes as are most suitable ; and soon the miles of telegraph will outnumber those 
of railways. Austria has about 4000 miles of telegraph, and the other parta 
of Germany about as many. The wires are penetrating the valleys of Switzer- 
land, Mid creeping up the slopes of the Alps ; Spain has found out their use but 
to a ve'ry limited extent ; Itaiy has a few score miles : and in Piedmont, M<ms. 
Borelh, the engineer, has done wonders. Pending the construction of the 
railwav between Turin and Genoa, it was thought desirable to connect the two 
cities Dy telegraph ; and to eflect this, the wires were carried over precipitous 
steeps, stretched across valleys nearlv a mile in width, and buried in some 
places, where no other mode was possible. The way in which the difficulties of 
the ground are overcome is said to excel anything similar in Europe. The systeni 
of uing the pole on the summit of mountain», distances apart varying from 
2700 to4000 leet, without intermediate support, has been for the fibrst time 
adopted and successfully carried into execution, with the precautìons beat cal- 
culated to prevent any interruption in the Communications in case of anj 
breakage of wire taking place. The telegraph has been some time at wort, and 
is found to act with great promptitudè and predsion. * This method, very useful 
in mount ainous countrìes, nas the advantage of shortening the distances, reducing 
the expenses, and securìng a more complete insulation. 

The Italian wires are to be connected with Corsica and Sardinia by lines 
Bunk in the dividing channels ; and from the Southemmost cape of Sardinia they 
will be carrìed to Africa, strìking the mainland a few miles west of Tunis, from 
which point it will not be ^fiicult to reach Algeria, Eeypt, and, ultimately. 
India. One stage, from the Nile to the Red Sea, will ere long be complete. 

Continued from the coast of Africa to Bombay, the electrìc link is to be con- 
nected with the 3000 miles of telegraph now constructing in the Indian empire ; 
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and thenc» to Australia, to supply whioli, some time since, the Australian 
Telegraph Company, for communìcation with India, Yan Diemen's Land, and 
the whole interior or New South Wales, was projected ; but the credit of which 
appears likelj to be taken &om the mother country by the Americana, who, it is 
aaid, propose to ezecate it. Nearer home the telegraph wires have been com- 
pletied between Cork, Dublin, Belfast, and Kìllamey. They have been carried 
from Coruhill to the London Docks, and are being taken to the end of Scotland. 

The Telegraph has now approached the conflnes of Turkey, and it is to be 
immediately introduced into that kingdom ; and London will soon be placed in 
instantaneous communication with Constantinople. The aggregate distance 
from Constantinople aerosa Asia Minor to Scanderoon, irom thence through 
Palestine to El Arish; and from £1 Arish to Suez, is not greater than fìrom 
Bombay to Calcutta; and we feel hopefnl that, within a year or two after the 
telegraph has reached Constantinople, from the yarious capitals of Europe, it 
-vrìU be stretched down to Suez, and thus give the Porte instantaneous informa- 
tion of whateyer may be passing in its Aaiatic and African dominions. News 
would thus reach Suez from London daily; and the magnificent steamers which 
are now being constructed will easily coinplete the yoyage between that port and 
Bombay in twelye days. Within an hour, the intelligence which had arriyed at 
Bombay might be cìrculated through eyery Presidency town ; and thus. while 
we are waiting for the submarine telegraph, which is to reduce the distance 
between Calcutta and London to the compass of an hour or two, we may 
establish a communication of only thirteen days between onr Indìan dependency 
and the mother country. 

The cable wonld pass from the Land's End to Gibraltar, from thence to 
Malta and on to Alexandria. At Suez, the cable would again be planted on our 
own ^und, and extended to Aden, and from Aden aerosa to Bombay. Oi^ntìe 
as this pian may seem, it cannot, after the sucoessful ezperiment between Dover 
and CaJaìs, be oonsidered more visionary, or even more remote, than the naviga- 
tion of our Indian seas by large steamers appeared to be after the Atlantic had 
been bridged by the Oreai Western. The expenae of such a line would not 
exceed hfuf a million sterling, and the whole cost of it would be subscribed in an 
hour in London, for any Company to whom ita profits might be assigned. 



THE ELEOTBIO TELEGRAPH IN THE EAST INDIBS, 

In India, the Electric Telegraph is making rapid strides. The great 
line is to proceed from Calcutta by the Grand Trunk Koad to a point 
opposite Benares, when it will either cross the Ganges to that place, 
and extend along the Trunk Boad to Allahabad, with a branch to 
Mirzapore, or it will continue along the right bank of the Ganges 
through Mirzapore, and cross the Jumna to Allahabad, with a 
branch to Benares. From AUahabad the line will pursue its onward 
course to Cawnpore, Bowgong, Agra, Allyghur, Meerut, Delhi, 
XJmballa, Loodiauah^ JuUindar, Umritsir, and Labore, the whole 
distance being 1280 miles — that is, from Calcutta to AUahabad, 
492 ; thence to Agra, 266 ; Agra to Delhi, vìa Meerut, 180 ; and 
irom that city to Labore, 352. ÌFrom Agra there will he a branch 
to Bombay, via Indore, for which more than 850 miles of wire bave 
been forwarded; the rest will be supplied &om Bombay. Ten 
depòts bave been established along the line, and ten separate working 
parties commenced operations on the 15th of October. It is expected 
that eacb party will be able to construct six miles of telegraph a-day ; 
but we fear that those who made this calculation bave overlooked 
tbe "passive resistance of circumstances," so powerful in that 
country. 
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THB ELECTRIC TELBGBAFH IN THE UNITED STATEB. 

It is only eight years sìlice the first Electric Telegraph liine was 
erecte4 in tìie United States ; that beìng the one between Baltimore 
and Washington. At the present time^ ali the important cities in 
that country and Canada are united together by 25^000 miles of 
metallic electric nerves. If an important erent transpires in any 
city of the Union in tìie evening, an account of it is read next day 
by the people throughout the country. 

The extent of telegraphs in the United States and Canada is 
increasing every day ; the capital involved is upwards of £1,000,000 
sterling. To work these lines takes annually 720 tons of zinc, worth 
£12,000; morethan 1,000,000 Ibs. of nitric acid, worth £24,000; 
and £6000 worth of mercury, besides a considerable value of 
Bulphuric acid, &c. On the line from Pittsburg to Cincinnati alone 
there were transmitted, in the year 1850, 364,569 paid despatehes, 
and the revenue received was £73,278. The most distant points in 
communication are the cities of Halifax (Nova Scotia), and Quebec, 
with New Orleans, nearly 2000 miles intervening by the tel^raphic 
routes between the former and the latier city. Between New York 
and New Orleans, a distance of nearly 3000 miles by the wires, 
messages are delivered in one hour. l^e towns and villages in the 
Union and neighbouring British provinces, accommodated with tele- 
graphic stations, amount nearly to 500. In New York and Boston, 
ali the fire-stations are connected by telegraph, and alarms are made 
known with a promptitude that averts much mischief. Private 
telegraphs, too, are greatly used in the largo trading towns. 

By aid of the Telegraph, the Government at Washington can 
almost instantaneously communicate with ali parts of the RepubUo 
— ^north, south, cast, and west. That vast country, 3000 miles long, 
and 3000 miles broad, can be as easily managed and govemed by 
aid of the telegraph as a single city. But the telegraph system of 
the United States is only in its infancy. 

A long experience in America, with some dozen different lines of 
telegraph, establishes the fact, that the velocity of the galvanic 
current is there about 15,400 miles per second. The time of transit 
between Boston and Bangor was recently measured, and the result 
was, that the time occupied in the transmission was one-sixteenth- 
thousandth part of a second 1 and that the velocity of the electric 
fluid was at the rate of 16,000 miles per second, which is about 600 
miles per second more than the average of other experimente in that 
country. 

THE BRITISH ELECTRIC TELEGRAPH COMPANY* S LINES. 

Some interesting facto touching the progress of the Telegraph Wires 
through the country bave been stated at Leeds, at a meeting of the 
British Electric Telegraph Company. Liverpool and Glasgow are 
now lìnked together, and HuU and Green ock bave since been 
brought within the communication. In fifty other towns, stations 
bave been already established. The revenue of the company firom 
messages alone exceeds £6000 a-year, and now that they bave power 
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to erect stations on every highway in thekìngdonì, their extension will 
be merely a question of time. Telegraphìc despatches are now daily 
sent from the Leeds office through 330 continuous miles of wire, 
wìthout any stoppage or reading off, and that altogether irrespective 
of the state of the atmosphere. 

It was in 1837 that Wheatstone took out hìs first patent, and its 
first application in this country was made on the short railway from 
London to Blackwall. Now, as appears by the Electric Telegraph 
Company's Report, we have nearly 6000 miles of telegraph, com- 
prising more than 21,000 miles of wire, ahnost enough to stretch 
round the globe ; and for the despatch service, there are 150 stations 
besides those in London. From the centrai office, behind the Bank 
of England, Communications are established wìth ali parts of the 
kingdom, along the lines of railway, and messages may be sent at 
any hour of the day or night. The railway business alone keeps 
the telegraph clerks pretty actively eraployed ; and when to this 
are added the messages of the Government and the general public, 
some idea may be formed of the amount of work to be done. During 
the elections of 1862, the state of the poli of every hour was trans- 
mitted to head-quarters. More than 10,000 such messages were 
sent in that short but eventfal period. 

The public generally selects the shortest route for the transmission 
of messages, under the impression that it is also the quickest — ^an 
idea by no means correct with respect to telegraphic despatches. It 
is well known that, in telegraphy, distance is annihilated, and that, 
with an unintezrupted conmiunication, and the same instruments at 
work, a despatch may be transmitted as quickly through five 
hundred as five miles ; and experience has shown that messages 
for Vienna and Trieste, forwarded by the shortest route (via Calais 
and Franco), have often reached their destination ten to twelve 
hours later than by the longer route in point of distance (via Hague 
and Berlin) ; while despatches for Hamburg have frequently arrived 
much earlier, via Berlin, than by the route of Hamburg, which is 
two hundred miles shorter. — Rankine's Report. 

STATIO ELECTRICITT. 

Pbofesbob Faraday has delivered, at the Royal Institution, a 
course of four lectures on Static Electricity ; in three of which he 
explained the phenomena of the excitation of the force, its general 
character, and the properties of attraction and induction ; and in the 
fourth and concludmg lecture, he directed attention particularly to 
the property of induction and its conditions ; the subject beìng illus- 
trated by numerous well-contrived experiments. In the second 
lecture, though adopting the terms "positive" and "negative" in 
distinguishing the electricity excited by glass over that excited by 
gutta'percha and resinous bodies, Professor Faraday expressed him- 
self strongly opposed to the Franklinian theory, from which these 
terms were derived. According to Franklin's view of the nature of 
electrical excitement, it arises from the dìsturbance, by friction or 
other means, of the naturai quantity of one electric fluid which is 

P 2 
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posseflsed by aU bodies ; an ezoited piece of glass havin^ more than 
its naturai share, wbich has been taken from the rubber^ the latter 
being, consequently, m a mmus or negative state. This theoiy 
Professor Faraday oonsiders to be opposed to the distinct character- 
istications of the two forces ; and in his opinion it is impossible to 
deprìve any body of electrìcity, and reduce it to the mìnus state of 
Franklin's hypothesis. 

In the concluding lecture, Professor Faraday noticed an important 
mistake into whìch niany electricians bave fallen, in reference to the 
oonduction of frictional electricity, in consequence of their net havisg 
distinguished its static from its current oondition. Though in iti 
static state, exhibited in induction, electricity is confined to the ex- 
temal surfaces, yet during conduction through metallic bodies it 
passes through the substance, and not along the surface alone, as is 
frequently erroneously stated. The four lectures are carefiilly re- 
ported in the Moming Chronide. . 

tter'b haonbto-electbio sailwat bignals. 
Mr. Tter proposes, by the agency of voltaic electricity, to accom- 
plish tiie follo wing objects: — 1. That the train itself, upon entering 
any station, shall give notice to the station it last left that the line is 
so far clear ; 2, that, upon quitting a station, the train shall transmit 
a signal lo the next station in advance, directing attention thereto by 
sounding a beli ; 3, tiie transmission of signals from any inteimediate 
point between stations, so that an alarm can be given, and assistance 
obtaìned, in the event of a break down, or other stoppage of the line ; 
4, that the engineman may be signalled from the station he is ap- 
proaching at any distance deemed requisite, auxiliary signals and 
fog detonators being thus rendered unnecessary. The inventor pn>< 
posea to arrest the attention of the driver by causing his apparatus 
to sound the steam- whistle ; and his pian of signals includes a self- 
actìng register, kept at each station, of the exact signals received. 
He believes that his invention would be found vaiuable not only at 
stations, but also at junctions, tunnels, level crossings, watchmen's 
boxes, in shunting trains, and in other emergencies. These various 
objects are mainly accompUshed by the introduction of two con- 
trivances — the one for establishing communication from the train to 
the stations on either side of it, the other for signailing from the 
station to the driver of an approaching train. The first contrivance 
consists of a treddle spring, which, pressed by the iianges of the 
carriage wheels in their passage over it, and establishing thereby an 
intermittent circuit of electricity through the wire extendìng to the 
station, sounds a beli and moves an index on a dia! piate there, so as 
to give the required signal both to the eye and the ear. The second 
contrivance is a pair of brass plates, forming doublé inclined planes, 
about six feet long, and fixed upon the rails, so that metal springs 
beneath the frame of the engine come in contact with them, when 
the voltaic circuit is again completed, and signals at once indicated 
to the driver by an index on his locomotive, by the sounding of his 
whistle, or even by cutting off steam. The whole apparatus can be 
applied at any required points between stations. — Time*, 
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ON OXYGEN. 

Professor Faraday has read io the Hoyal Institution a paper 
entitled, '' MM. Boussìngault, Frémy, Becquerel, kc, on Ozygen." 
The object was to brìng before the membera, in tiie first place, 
M. Boussingault's endeavours to procure pure oxygen from the 
atmosphere in large quantities ; so that being stored up in gasometers 
it might afterwards be applìed to the many practical and useful pur- 
poses which suggest themselves at once, or which may hereafter be 
developed. The prìnciple of the process is to beat baryta in dose 
vessels, and peroxidize it by the passage of a current of air ; and 
afterwards by the application of the same beat, and a current of 
steam (with the same vessels), to evolve the extra portion of oxygen, 
and receive it in fitly adjusted gasometers ; then the hydrated baòryta 
Bo produced is dehydrated by a current of air passed over it at a 
Bomewhat higher temperature, and finally oxidized to excess by the 
Gontinuance of the current and a lower temperature : and thus the 
process recurs again and again. The causes of failure in the progress 
of the investigation were described, as detailed by M. Bou^singault ; 
the pecuHar action of water illustrated ; the reason why a mixture of 
baryta and lime, rather than pure baryta, should be used, was given; 
and the various other points in the " Mémoire" of M. Boussingault 
noticed in tum. That philosopher now prepares the oxygen for hiB 
laboratory use by the baryta process. 

The next subject consisted of the recent researches of MM. Frémy 
and E. Becquerel " On the Influence of the Electric Spark in con- 
verting pure dry Oxygen into Ozono." The electric dischai^ge from 
dìfferent sources produces this effect, but the high intensity spark of 
the electric machine is that best fitted for the purpose. When the 
spark oontains the same electricity, its effect is proportionate to ita 
' length ; for at two places of discharge in the same circuit, but with 
intervals of 1 and 2, the effect in producing ozone is as 1 and 2 alsoi 
A spark can act by induction ; for when it passes on the outside a 
glass tube containing ^ithin dry oxygen, and hermetically sealed, the 
oxygen is partly converted into ozone. Using tubes of oxygen which 
either stood over a solution of iodide of potassium, or, being herme- 
tically sealed, contained the metal Silver, the oxygen converted into 
ozone was absorbed; and the conversion of the whole of a given 
quantity of oxygen into ozone could be thus established. The effect 
for each sparkis but small: 500,000 discharges were required to con- 
vert the oxygen in a tube about 7 inches long anà '2 in diameter 
into ozone. For the details of this research, see the AimaUa de 
Oiimie, 1852, xxxv. 62. 

Mr. Faraday then referred briefly to the recent views of Schonbein 
respecting the probable existence of part of the oxygen in oxy-com- 
pounds in the ozone state. Thus, of the peroxide of iron, the third 
ozjgen is considered by hìm as existing in the state of ozone ; and of 
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the oxygeu in pemitrouB acid, ha]f, or the two latter proportions 
added when the red gas, if formed froin oxygen and nitrous gas, are 
suppoeed to be in the game state. Hence the peculiar chemical 
action of these bodies ; which seems not to be accounted for by the 
idea of a bare adhesion of the kst oxygen, inasmach as a red heat 
cannot separate the third oxygen from the peroxide of iron ; and 
hence also, accoi\ling to M. Schònbein, certain effects of change 
of colonr by heat, and certain other actions connected with magnetism, 
&c. — LiUrary GaztUe, No. 1904. 

ESTIMATE OF NITR06EN. 

Db. Simpson, of Dublin, has described to the Chemical Society, a 
New ProoMs for Estimating Nitrogen. There are two modificatìons 
of his method. The first serves for determining the com]>aratÌTe 
amount of nitrogen and carbonìc acid formed during the combnstion 
of an azotised organic substance. It does not d^er widely from 
Liebig's process now in use, except that oxide of mercury, diluted 
with oxide of copper, is employed for buming the substance, and 
chlorate of potash is placed at the eùA of the tube to yield a supply 
of oxygen. The absolute method resembles Dumas' s in prìnciple — 
carbonate of manganese, however, being the substance employed for 
the production of carbonio acid; and some peculiar arrangements 
being introduced, especially in the receiver over the mercury trougL 
These processes bave been worked out in Bunsen's laboratory ; and 
are equally applicable to the determination of nitrogen in such sub- 
stances as the vegeto-alkaloids, in nitrates, or in salts of ammonia. 



OZONE. 

This remarkable substance, which is sometimes, but not univer- 
sally present in the atmosphere, and which has hitherto been r^arded, 
when observed, to be an allotropie conditìon of oxygen, has been 
dìscovered, by a German chemist at Bonn, not to be so ; but a distinct 
substance, existing as a teroxìde of hydrogen, thus continuing the 
series of the compoimds of oxygen with hydrogen. — Medicai Cir- 
CiUar, 

OZONOMBTER. 

Db. John Dbew, of Southampton, thus describes Dr. Sch5nbein's 
metiiod of ascertaining the amount of ozono in tiie atmosphere. The 
Ozonometer consists of twelve bundles of paper, prepared with lodine 
and starch ; each bundle contains sixty strips, and serves for one 
month's observations ; a spare set is added for additional observations 
during thunder storms, or whenever the air may appear to be over- 
chaiged with electricity. At nine o' clock eyeiy moming, a strip of 
the prepared paper is to be suspended in a spot to which the air has 
free access, but not the sun. It must be removed from dung-heaps, 
stables, &c., where gases are developed which would vitiate the 
observation. At nine o'dock in the evening the exposed strip is 
dipped in water. It will be foimd to assimie a purple tint. The 
depth of this tint is oompared with the corresponding colour on a 
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scale, on which there are ten gradations, and the number is to be 
inserted in the register wìth which it agrees in depth. Another slip 
of paper must be exposed at nine p.m., and examined and registered 
in a Uke manner, at nine a.m. on the following moming. At the 
dose of each month, the mean is to be deduced, by dividing the sum 
of the numbers registered by the number of observations. 



GAS MANUFACTUBE. 

Mb. J. M. Souchon, of Paris, has patented a mode of increasing 
the quantity of Gas^ and obtaining cyanides by passing the products 
of the distillation of coal, &c. through a heated retort containing 
aJkali, or alkaline salts ; for obtaining illuminative gas and cyanides, 
by injecting a mixture of tar and ammoniacal liquor into a heated 
retort, and passing the vapours through a second heated retort, con- 
taining aJkali or alkaline salts ; purifying gas by a series of revolving 
purifiers, containing liquids and pieces of wood, or other solid sub- 
stances, continually wetted by the solutions, and exposed to the gas ; 
and for a peculiar mode of constructing the doors of retorts and their 
Idnges. 

MOBPHIA AND CODEINE. 

Db. How, of GlaETgow, has communicated to the British Assoda- 
tion the results of an investigation designed to show tbat Morphia 
and Codeine, when acted upon by iodide of ethyl or methyl, yield sub- 
stances analogous to the ethylamine, and similaj* compound ammonias, 
which bave recently so much attracted the attention of chemists. 
The methyl compoimd derìved from morphia is isomerie with the 
yegeto-alkali codeina, but different in properties. 



EABLT EaYPTIAN CHEMISTBY. 

In the Yea/r-Booh of Facts^ 1853, page 161, was given an abstract 
of Mr. Herapath's disco very of characters in " Marking-ink" upon 
the bandage of an Egyptian mummy. To this view Mr. Denham 
Smith objected, inasmuch, he said, as there was no evidence to prove 
the Egyptians were even acquainted with the art of distillation. 
Mr. tìiomton Herapath next examined, with a microscope, the 
stained fìbres of the bandage ; and on making comparative experi- 
ments with a piece of the linen wrapper recently "marked" in the 
usuai way with a solution of nitrato of Silver, the fibres presented a 
very similar appearance to that of the ancient stained cloth. Hence 
Mr. Thomton Herapath concludes that the Egyptians were reaUy 
acquainted with nitric acid, and employed the nitrato of silver as a 
marking fluid. In this view, Dr. W. Camps has also coincided, in a 
paper read to the Syro-Egyptian Society; "if," adds the doctor, 
"this were admitted, we must then allow the Egyptians to bave had 
a more intimate acquaintance with chemistry and chemical prepara- 
tions than is generally assigned even to these very clever, intelligent, 
and ancient people." 
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OK KVAPOBATION. 

PBOVKBfiOB Marobt, of Geneva, has instituted a serìes of experi- 
menta with the yiew of throwing some tight on the tendencj of 
oertain circumstances to promote or diminìsh the Evaporation of 
Liquida. The detailB are given in the Philoaophieal MaffogÌMe, 
No. 40. 

The author concludes by remarkìng, that one of his resulta tenda 
to confirm an opinion expressed some timo since by Professor De la 
JRive, in a letter to M. Arago, pubUshed in the Comptes Renda» de 
VAcadémie dea Sciences for October, 1851, In this lettér, M. De la 
Bive attrìbutes the sudden appearance of vast glaciers in divers partg 
of Europe to a temporary refiigeration produced at the period of the 
elevation of the most recent European strata, by the evaporation of 
the water with which they were previously covered. If, as the 
author's experiments tend to show, evaporation takes place more 
rapidly from water mixed with sand, earth, or any similar substance, 
than n-om a surface of clear water, it becomes naturai to conclude, 
that the cold produced by evaporation from the recently elevated and 
stili humid strata, must nave been greater than that resulting from 
the evaporation of the sea or freshwater lake which covered them 
pyeviously to a great depth. — Bibliothèque Universelle. 

BPONTANBOUS COMBUSTION. 

In making the excavation for tiie look on the Hove Ship Canal, near 
Brighton, a quantity of shale, of a blackish colour, which had been 
recently thrown out, spontaneously ignited. The stratum of shale is 
about 8 feet in thickness ; the quantity thrown out was therefore 
large ; and the whole of it, extending over a space of some score of 
square yards, gave signs of approaching oombustion, while in many 
parts it was already buming Uke a Umekihi. The process of oombus- 
tion gave out a stì£ing and offensive vapour, and left upon the sur- 
face a deposit of a white colour, and also of a yellow substance ; the 
formar resembling saltpetre in appearance and tasto, and the latter 
sulphur. 



SPONTANEOtJS t)ECOMPOSITION OF XTLOIDINE. 

Dr. Gladbtone has described to the Britìsh Association the 
changes that had taken place in a specimen of Xyloidine, made by 
treatiug arrowroot with nitric acid of specific gravity 1*5. After 
remaining about six years unaltered, this specimen suddenly began to 
give gases ; and in a few weeks time nothing remained of the originai 
xyloidine, but, in its place, a tight brown viscid tiquid. 

DISCOVERIKS IN GALVANISM. 

The Kev. Nicholas Callan, of Maynooth College, has discovered a 
new apparatus for safely employing the mixed gases to produce the 
oxhydrogen flame and lime tight : a new Voltameter, to which a 
common jet may be screwed, and the mixed gases inflamed as they 
issue from it, without the smallest risk of a dangerous explosion, and 
by which the full decomposing effect of a hundred or any number of 
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cellfl; arranged in one series, may be produced, withoat exhaiistitig 
the power of the battery more rapidly than if it only contaìned four 
oells. The voltaxneter ìs new in every raspect : the material of the 
deoomposing vessel is wrought iron, an inch thick, coated inside with 
an alloy of lead and tin, or of lead, tin, and antimony. The deoom- 
posing platee are connected with the opposite ends of Ihe battery, 
while the vessel remains air-tight ; and a new arrangement is made 
in the fluid, through which the voltale current is made to pass, in 
order to produce &e mixed gases. By meajis of a smaU galvanio 
batteiy a brilliant intermittent lime light, which would answer for Ught- 
houses, can be produced. The lime light has been known to be seen 
70 miles distance ; and this ìnvention, important as it is to light- 
houses, is easily managed, and need only be used in foggy weather 
and snowstorms. By means of a cast-iron battery of four cells, and 
as many zinc plates, each 6 in. by 8 in., and a small apparatus, a 
lime light of about j in. in diameter may be produced for five seconds 
in every minute, or ten seconds in every two minutes. Mr. Callan 
States that at Maynooth College there is the best galvanic apparatus 
in Europe ; oomprìsing as it does a powerful battery, and the best 
means of exhibiting its heating, iiluminating, decomposing, aud 
magnetic powers. 

NEW OALYANIO BATTEAIBB, INVENTED BT MB. KUKLA, OF 

VIENNA. 

The combination used in one of these Batteries is antimony, or 
some of its alloys, for a negative piate, with nitric acid of specific 
gravity 1 '4, in contact with it, and unamalgamated zinc, for a posi' 
tive piate, with a saturated solution of common salt in contact with 
it. A small quantity of finely powdered per-oxìde of manganese is 
put into the uitric acid, which is said to increase the constancy of the 
battery. The alloys of antimony which Mr. Kukla has experimented 
with successfully are the follo wing: — Phosphorus and antimony, 
chromium and antimony, arsenic and antimony, boron and antimony. 
These are in the order of their negative chaiacter, phosphorus and 
antimony being the most negative. Antimony itself is less negative 
than any of these alloys. The alloys are made in the proportions 
of the atomic weights of the substances. Ali these arrangements are 
said by Mr. Kukla to be more powerful than when platinum or 
carbon is substituted for antimony or its alloys. In this battery a 
gutta-percha beli-cover is used over the antimony, and resting on a 
fiat ring floating on the top of the zinc solution, — ^which eflectually 
prevents any smeli, and keeps the per-oxide of nitrogen in contact 
with the nitric acid solution. When a battery of twenty-four cells 
was used, Mr. Kukla found that in the third and twenty-first ceUs 
pure ammonia in solution was the ultimate result of the action of the 
batteiy; but only water in ali the others. This experiment was 
made repeatedly, and always with the same result. A battery was 
put into action for twenty-four hours, — ^at the end of that time the 
nitric acid had lost thirteen-twentieths of an ounce of oxygen, and 
one-quarter of an ounoe of zinc was consumed. Now as one-quarter 
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OD pUtM io be eoLperìmeiited on, and plaoed a Uttìe mercnry theran. 
In order to haaten the «maìgaiTìation, a drop of bi-<£lorìde of 
mercury, addified wiUi hydro-chlorìc acid, ìs introduced. By this 
meana Une amalgamation takes place instantly, and the sur&oe is 
fitted to retain at once the quantity of mercury neceasaiy to produce 
the effect. 



DEODOBIZIVO FR0PEBTIE8 OF COFFEE. 

The Loìidon Medicai Gaaette gives the result of numerous ezperì- 
ments with roasted coffee, provìng that it is the moet powerful means, 
not only of rendering animai and v^etable ^uvia innocuous, but of 
actuaìly destroying them. A room in which meat in an advanced 
degree of decomposition had been kept for some time, was instanily 
deprived of ali smeli, on an open coffee roaster being carried through 
it containing a pound of coffee newly roasted, In another room 
exposed to the effluvium occasioned by the clearing out of a ceas- 
pool, so that sulphuretted hydrogen and ammonia in great qnantities 
oould be chemicaUy detected, the stench was completely remoTed 
within half a minute, on the employment of three onnces of fresh 
roasted coffee ; whilst the other parts of the house were penoanently 
deared of the same smeli by being simply trarersed with the coffee 
roaster, although the cleansing of the cesspool continued seyeral 
hours after. 

The best mode of using the coffee as a disinfectant is to dry the 
raw bean, pound it in a mortar, and then roast the powder on a 
moderately heated iron piate until it assumes a dark brown tint^ 
when it is fit for use. Then sprìnkle it in sinks or cesspools, or lay it 
on a piate in the room which you wish to bave purified. Coffee acid 
or coffee oil acts more readily in minute quantities. 

FIBES EXTINaUIBHBD BT 8TEAH. 

The process proposed by M. Dujardin, of Lille, has been tried 
with full success during a fire that occurred lately in the galvano- 
plastic workshops of MM. Christoffe, at Paris. The flames had 
already made grcat progress, and threatened the entire destruction 
of the building, before aid could be had. At this crìsis, some one 
present suggested the opening of the valye of the boiler which 
feeds the engine, when tìie steam immediately penetrated through 
the workshops. The fire was seen to diminish, and soon was so 
reduced, that it was easily mastered, when aid arrived. — American 
Journal of Science a/nd Arts. 

PUBIFIOATION OF OBAFHITE. 

BuNOE proposes to purify poor Graphite for pencils by digesting 
for 36 hours the finely powdered minerai witii about doublé its 
weight of concentrated sulphuric acid ; then diluting the acid with 
water, and washing the powder free from acid. Graphite thus 
powdered, is very much cheaper than the ordinary English, and 
is quite as pure as the best Borrowdale black-lead. The decanted 
sulphuric acid contains iron, sulphate of alumina> à,o. ; the latto* 
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may be separated when large quantities of graphite are operated 
upon. Runge also proposefl to add a little lamp-black wìth the 
graphite, in order that the linea made by the pencils may have a 
deeper shade of black. Probably/ certaìn kinds of manganese may 
be used for the game purpose. — Le Technologiste, Aprila 1853. 

NEW PATENT MINT APPARATU8. 

Last antumn was shipped^rom London the apparatuB for the 
Royal Mint about to be established at Sydney. The melting-pots, 
crucibles, and other requisites for converting the dnst into coin were 
supplied by Messrs. Morgan and Bees ; and are the new kind, known 
in the trade as theìr "Patent Plumbago" and "Flnxing Pota," 
which had been selected on account of theìr saperior saiety and 
durability. 

We understand the experience of the last twelve months at the 
principal refining establishments (amongst which are included that 
of the Bank of England, and the French Mint) has proved the 
" Plumbago " to be six times more durable than the " Black Lead ** 
kind hitherto employed, and much less liable to aocidents. 



CORROSION OP IKON. \ 

Db. Gladstone has read to the Brìtish Associaiion, a paper " On 
the Oorrosion of Iron Ships by Sugar Oargoes;" showing the 
readìness with which sugar attacks the solid metal, dissolving it as 
the protoxide, from which, through the concurrent action of tiie air, 
the red oxide is deposited. He narrated experiments made on other 
metals, which proved that sugar attacked most of them, though not 
so much as iron, while it lefb the oxide untouched. An animated 
conversation arose among the audience as to the hearing of this on 
the use of iron ships for the transport of sugar, and it was concluded 
that the use of wooden planking, and paint made with red lead, 
would obviate the difficulty in a great measure. 

■M^ ■ ■ ■ m 

TO PREVENT THE DBOOMPOSITION OP UBINE. 

Chevalieb proposes to collect the urine at railway stations, for 
agricultural purposes, in large cistems; and to preserve it from 
deoomposition by adding to each pound of urine some five or six 
drops of coal-tar or coal-tar oil. The employment of a little sulphate 
of iron, or caustic lime in water-closets, would be more effectual in 
checking the effluvia, than the present pian of throwing a jet of 
water over the trough. 

LONDON WATEB. 

Mb. Medlook has read to the Brìtish Association, an account of 
analysis of waters from wells in and about London, which gave rìse 
to a brìsk conversation, partly chemical, partly geologie»!. The 
most interesting faot elicited was, that the water which rises from 
the upper portion of the chaUc, is similar in oomposition to that from 
the superincumbent beds of the tertiary strata, differing whoUy from 
the proper ohalk water. Mr. Ferguson then spoke of the grea* 
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on pktoB to be «perimented on, "^ placed • Utóe mercu^tì^o^ 
In order to hasten the amalgamation, a drop ol "^T^i^ au 
mercuiy, acidified with hydro-chloric acid, ìb introducea. f^^ - 

means the anudgamatioii takes place instantly, and *^® **^r[T^ 
fittedtoretainat once the quantìtyofmercuryneoeflsaryxo pru«-«« 

vl«^k I iill II n A 



the effect. 



DEODOBIZINO PEOPKBTIBB OF COFFEE. «•««ri. 

Tra London Medicai Gaiette gives the resnlt of niunfirouB ^^ 
menta with reasted coffee, proving that it is the most po^^r^ ™»«- 
not only of rendering animai and vegetable effluvia i^«^^^^^_ 
actually destroying them. A room in which meat m an ^^^ 
degree of decomposition had been kept for some tame, ^^*^°'** • 
deprived of aU smeli, on an open coffee roaster bemg <»™^!r!^ 
it containing a pound of coffee newly roasted. In a^«^«' ^ 
exposed to the effluvium occasioned by the clearing «^^^^^^ * ^- 
pool, so that sulphuretted hydrogen and ammonia in great q^^ 
could be chemicaUy detected, the stench was completely r«no> 
within half a minute, on the employment of three onnces ot &. 
roasted coffee ; whilst the other parte of the house were P®"»»»^^^^ 
cleaxed of the same smeU by being simply traveraed ]»fi^J*^® JT 
roaster, althongh the cleansing of the cesspool contumea se^ 
hours after. . i 

The best mode of using the coffee as a disinfectant is ^ ^ 
raw bean, pound it in a mortar, and then roast the powaer 
moderately heated iron piate until it assumes a dark brown 
when it is fit for use. Then eprinkle it in sinka or cesspoo^, «J 
on a pUte in the room which you wish to bave pixnfied. idonee 
or coffee oil acts more readily in minute quantities. 

FIRKS EXTINOUIBHBD BT SMAM. 

The process proposed by M. Dujardin, of Lille, has been 
with filli success dming a fire that occurred lately m the gaà' 
plastic workshops of MM. Christoffe, at Paria. The flam«» 
ah-eady made grcat proifress, and threatened the entire destn. 
of the building, before aid could be had. At this cnsis, sol» 
present suggested the opening of the valve of the boiler ■ 
feeds the engine, when the steam immediately penetrated tìii 
the workshops. The fire was seen to diminish, and soon n 
reduced, that it was easily mastered, when aid ariived.— -AWfc 
Journal of Science and A rU. 



PURIFICATION OF OBAPHITIE. 
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PURIFICATIOlf U*- ««A^iAXi-JE. 

RUNOB proposes to purify "pooT Graphite for pencìls by 
►r 36 hours the finely powdered minerai with about e 
-eight of concentrated sulphuric acid ; then diluting the . 
water, and washing the powder tree ^m acid. Grapl 
powdered, is venr much cheaper than the ordinary Eng 
is quite as pure as the best Borrojedale blaok-lead. The^ 
«ulphuric acid contains iron, flulp»**® «f almaina^ &c. ;• ^ 
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increase of "weight which takes place in caskB of brown sugar or 
molasses by absorptìon of water from the atmosphere, amountìng in 
one case to fifty-six hundred weight in a whole cargo. 

CONDITIONINO SILK. 

Mb. Ghabot has read to the Chemical Society, a paper detailing 
at oonsiderable length the history and practice of ** Conditionìng" 
Silk. He stated that dispiites used frequently to ariee between the 
weaver and merchant, owing to the variations caused in the weight 
of silk by the hygrometric condition of the atmosphere, ajid oiher 
fortuitouB circiimstances — ^varìations which often amounted to as 
much as three per coit. Public " oonditioning houRes,'' as they are 
termed, were therefore established at Lyons, and elsewhere on the 
continente which serve as a place of appeal as to the exact amount of 
silk any sample contains, and which are constantly resorted to by 
dealers in the article. A similar house has recently been established 
in London. The process adopted is as follows: — From each baie 
twenty-four or more hanks are taken, these are again divided into 
three lots, and weighed very precisely. Each lot is then suspended 
at the end of a very delicate balance, in a copper cylinder heated to 
twenty or thirty degrees above the boiling point of water. After 
three hours, or thereabout, when the silk no longer changes in 
weight, it is weighed ; and to this eleven per cent, is added, which 
is esteemed the standard proportion of water that absolutely dry silk 
ought to absorb. This increased weight is that at which the article is 
reckoned in the invoice. Mr. Chabot proceeded with a description of 
raw silk, showing how the naturai oils and gummy matters are got 
rid of by boiling it with soap and water ; except where the material is 
intended for the manufacture of crape, in which case the gum is 
allowed to remain in, or is even increased in quantity, so as to impart 
to the fabric the desii-ed crispness. A number of details were then 
given, showing the differences of the hygrometric character of raw and 
thrown silk, and the paper concluded with a few remarks on the de- 
siccation and humectation of wooL During the discussion that 
ensued, Mr. Thomas Taylor stated that the silk throwsters employ 
gummy matters, such as rice-paste, adding them to the naturai silk ; 
and as it is required of the dyer to return at least as great a weight 
of silk as he received, he makes up the amount of what is washed 
out of the material, by employing various matters, such as sugar, to 
the extent perhaps of 18 per cent., in addition to the actual colouring 
matter. 



THE COCA LBAF. 

Pbofessob Johnston, after describing to the British Asso- 
ciation the remarkable physiological properties of the leaves of this 
plant, explained that they yield to ether a peculìar volatile resi- 
nous substance possessed of a powerful odour, in which the pecu- 
lìar virtues of the leaf are supposed to reside. The plant is as yet to 
be obtained in too small quantities in tìiis country to admit of a 
complete chemical examination of the substances which the leaves 
mtain. 
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BCONOMY OF FLAX. 

Professob Hodges has communicated to the British Association 
hìs " Report on the Gases evolved in Steepìng Flax, and on the Com- 
posìtìon and Economy of the Flax Plant." The inveetigations 
directed by the Association, at the Belfast Meeting, wii^ respect to 
the gases evolved in the steeping of flax, and the composition of flax 
Straw, are in progress, and wìll be reported at tìie next meeting. 
The gases of the fermenting vat have been analyzed by the methods 
of Professor Bunsen, and have been found to consist of carbonio acid, 
hydrogen, and nitrogen. No sulphuretted hydrogen has, in any 
case been detected. Several analyses of the proximate constituents 
of the dressed fibre and of its inorganic ingredients have been made, 
which show that a considerable amoiint of the nitrogenized and other 
constituents of the plant are retained in the fibre, even after steep' 
ìng and dressing have removed the structures unsuitable for textUe 
purposes. 

DISEASES IN THE VEOETABLE KTNODOM. 

Db. Pbicb has read to the British Association two papers, which 
promise important results, in attacking Diseases incident to the 
Yegetable Kingdom. Dr. Price stated that some vines which he had 
washed with a solution of the higher sulphides of calcium had been 
cured of the grape disease, and had remained untouched for two 
years, while l^e surrounding vineries had ali suflered. Chevalier 
Claussen had preserved potatoes which were slightly attacked with 
the disease, by steeping them first in a very weak solution of sul' 
phuric acid, and afterwards in lime water. If these two processes 
are found generally successful, the one will be an inestimable boon 
to the inhabitants of France, Spain, and Portugal ; the other to aU. 
those to whom the potato forms an important article of culture or 
food« 



lODISED MAKUBBS AS A BEMEDY FOB THE VINE DISEASE. 

It is doubtless well known to most of our readers that the vine- 
yards of Southern Europe and the Madeiras have been blighted by a 
mici'oscopic acarus, the Oidiwm Tuckeri, and that the price of wines, 
raisins, &c., has been considerably raised. It has, however, been 
ascertained that the use of manures rich in iodine, enables the vine to 
resist these destroyers. In certain districts of Spain decomposed 
seaweeds are ordinarily used as manure. In those parts in which 
the amount of iodine in the soil may average 1-600,000, the vines 
have entirely escaped. — The Artizan. 



ABTIPICIAL IVOBT VENEEBS. 

' J. MuNK, of Graisberg, employs as a substitute for ivory and bone 
veneers, in inlaid work, Artificial Veneers made from goat and 
sheep's bones and fleshings of deer-skins, parchment parings, &c. 
The bones are first treated for ten or fourteen days with chlorìde of 
lime, and then washed yrìtìa. water, and drìed. The prepared bones 
-are then put with the fleshings and parchment parings ìnto a copper^ 
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ever, plaoed in an amalgamated Yesse], after a ehart time beoomes 
oovered with a singular film of amalgam, whìch impairs the reflecting 
power of the surfaoe ; and ìf at ali agitated, soon entirely destroys it 
And this Ì8 the case even when the vessel is made of amalgamated 
platina. The most important and by far the most difficult part of 
Mr. Pritchard'fl experìments consista in the invention of a method by 
wbich these films can be easily and practically removed. The details 
are explained in a memoir read to the Astronomica! Society of 
London ; and the process has been adopted at the Boyal Observa- 
tory at Greenwich, and tried at the observatories of Paris and Cam- 
bridge. 

CHEMICAL ACTION OF LIQHT. 

Mb. Robebt Hunt has read to the British Association a Report, 
in which he explained the three spectra — ^luminous, calorific, and 
actinie; and the means of cutting off oertain rays by tbe use of 
coloured glasses. He had recently found that, contrary to previons 
experience, he could by certain arrangements obtain photographs by 
the Chemical action of the yeUow rays. He brought forward in- 
stances, too, of the protection of those parts of the sensitive piate 
which bave been exposed to the influence of the red rays. An ani- 
mated discussion ensued between the author of this Report and Pro- 
fessor Stokes, who, after describing fìve dìfferent actions of light — 
the luminous, calorific, chemical, phosphorescent, and fluorescent — 
expressed bis own conviction that they arise from one and the same 
cause, acting differently — ^functions, as it were, of the same power. 
He stated that if it could be clearly established that one set of rays 
had been cut off entirely from the others, it would at once setàe 
the question in Mr. Hunt's favour ; but this had not yet been done. — 
JAterary Gaaette, No. 1914. 

BBFBODUCTION OF ENOBAVTNOS AND DBAWINOS BY THE VAPOUB OF 

lODINE. 

In 1847, M. Niepce de St. Victor published a Memoir on the 
Action of Different Vapours, and amongst others tìiat of lodine, 
which, he stated, attached itself to the black portions of an engraving, 
to the exclusion of the white ; so that the picture could be reproduoed 
on paper sized with starch, or on glass coated with this substanoe: 
in this manner designs were produced. but they could not be rendered 
very permanent. M. Niepce de St. Victor now proposes to render 
them unalterable by the following processes: — If a design obtained 
on starched paper or glass, in the manner described by him in 1847, 
be plunged into a solution of nitrato of silver, it will disappear ; if 
the paper or glass be then exposed to the light for a few seconds, the 
iodide of Silver, into which the iodide of amidone which formed the 
primitive design has been converted, being much more sensitive than 
the nitrato of silver with which the rest of the surface is imbued, ìb 
acted upon much more rapidly ; if the paper or glass be then dipped 
into a solution of gallic acid, the design is immediately reproduced, 
^ud it is then treated with hyposulphite exactly as is done with pho- 
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tographic pictures. By this process the design becomes as permanent 
aa these latter, and it will probably be adopted in many cases. 

M. Bàyard has just made another application : after exposing the 
engraving to the vapour of iodine, he applies it upon a glass pre- 
pared with sensitive albumen, so as to form a Negative picture^ with 
which he then takes positive impressions on paper in the usuai 
manner. In this manner he has obtained beautiful reproductions of 
very old engravings without any distortion of the imago. — Comptes 
Rend/iM: PhUosopkical Magazine, No. 83. 



ARTIPICflAL PRODUCTION OP DIAMOND POWDER. 

Some considerable sensation has been produced in the scientific 
circles of Paris, by the announcement of the Artifìcial Formation of 
Diamond Powder. M. Despretz has made two Communications to 
the Paris Academy of Sciences, upon carbon. In these he states, 
that placing at one, the inferior, pole of a voltaic battery, a cylìnder 
of pure charcoal (ìts purity being secured by preparing it from 
crystallized white sugar-candy), and at the superior pole a bundle of 
fine platinum wires, so arranged that the charcoal was in the red 
portion of the electric are, and the platinum in the violet ; he found 
the carbon volatilized, and coUected on the platinum wires in a 
changed state. In these experìments, the current lias been con- 
tinued duiing a month in activity, and the powder collected on the 
wires has been found to be suf&ciently hard to polish rubies with great 
rapidity, and when bumt, it leffc no residue. M. Despretz asks 
himself, Have I obtained crystals of carbon which I can separate 
and weigh, in which I can determine the index of refraction and the 
angle of polarization without doubt ? No. I have simply produced 
by the electric are, and by weak voltaic currents, carbon crystallized 
in black octohedrons, in colourless and translucent octohedrons, in 
plates also colourless and translucent, which possess the hardness of 
the powder of the diamond, and which disappear in combustion 
without any sensible residue. A similar result has been obtained by 
decomposing a mixture of chloride of carbon and alcohol, by weak 
galvanic currents. The black powder deposited was found to possess 
equal hardness with that which was sublimed, and rubies were 
r^Mlily polished by it. A few years since, graphite and coke were 
formed from diamonds. We now appear to be advancing towards 
the conversion of graphite and coke into diamonds. — Athenceum, 
No. 1366. 

ON THB CAUBEB WHICH RENDER BREAD STALE. 

It has been generally consideréd that fresh bread loses water 
when passing into the stale state, and that this is the sole cause of 
the metamorphosis. Boussìngault shows that this change is effected 
even when the bread is kept in a damp celiar, the hardest and most 
brittle crust becoming tough and flexible. A loaf kept in a warm, 
dry room for six days, at the end of which time it was perfectly 
stale, had lost onlyO.Ol per cent., from which it is quite clear that 
the stalcness could not have arisen from a loss of water. B^ 
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heating it for some tìme up io 158° Fahrenheit, it bacarne quite 
fresh, having lost 3 4 per cent, of water. Various other experiments 
were inetituted, which showed the sanie result; in a tin piate 
cylinder closed with a stopper, the author completely restored stale 
bread to the fresh state in the course of an hour, by a temperature 
of 122° — 140" Fahrenheit, produced by a water bath. The staleness 
of bread results, therefore, from a change in its molecular condition, 
altered by the application of beat, and not from a loss of water. — 
Comptes Jlendus. 

PHOTOORAPHT. 

Mb. R. Hunt has read to the British Associatìon a popular exposi- 
tion of the various processes of Photography, iUustrated by a num- 
ber of very beautiful specimens, which greatly interested the audience. 
He described the influence of the solar rays on different sensitive 
preparations ; explained the chromatype, cyanotype, and chrysotype ; 
and passing on to the salts of silver, he spoke in detail of ali the 
processes of the calotype ; of the methods of taking pictures on 
albuminized glass, on waxed paper, and on coUodion. After this M. 
Glaudet explained the whole process of the Daguerréotype, while 
taking a view of the assembled audience. The subject was agaìn 
very fully entered upon, by Professor Hunt, in a lecture, when he 
explained a number of curious phenomena connected with light ; 
illustrating them by numerous pictures, some of which, taken in a 
lunatic asylum, had been produced so instantaneously, as to exhibit 
the transient features of insanity. 



PROGRESS OP PHOTOGRAPHT. 

Photographt has been in great practical aotivity throughout the 
past year ; the foUowing are records of the leading novelties. 

The Photographic iTutitutùm has been opened in New Bond-street, by that taste- 
ful and skìlful artist,M. Philip Delamotte, and presenta a marked advance upon the 
late Exhibition by the Society of Arts. M. Delamotte's colleefion consista of 
some two hundred and flfty framed ezamples, and the contents of three port- 
folios. The principal contributors are M. Delamotte himself, M. Bresolin, R. 
Helle, F. Martens, H. Le Secq, and B. J. Bingham. Among the specimens were 
several remarkably fine views of the Crystal Falace at Sydenham. The finest 
portrait taken by M. Delamotte that we remember to bave seen is a vera effigie$ 
of Mr. Peter Gunningham, F.S.A. 

The Fhotographic Society has commenoed its operations with considerable 
▼igour. Sir William Newton has read a paper on Photography in its relations to 
art, in which he dwelt lar^ely on the suggestive character of the photographic 
picture to the educated artist. At the same time he guarded the young student 
against the use of the camera during bis early studies, from its tendency to lead 
to mere mechanism in securing the beautiful detaìls of the photographic picture ; 
and conse<^uently to an absence of that mental power by which every line should 
be determmed and every colour arranged. Dr. Percy made a communication on 
the use of wax paper in warm weather, which contained some important sugges- 
tiona. On the second evening, Mr. Bobert Hunt read a paper on the construc- 
tion of photographic lenses, which gave rise to a very animated discussion. This 
was followed by a communication from Count Montizon on the collodion process j 
iUustrated by some beautiful collodion pictures of the quadrupeds andbirdsin the 
Zoological Gardena, which show in a remarkable manner the extreme sensibility 
of the process employed. The third evening was devoted to the oonsideration of 
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th* oonstraction of the Fhotographio Camera Obsoura. A great nnmber of in- 
strumentB were exhibited, many of them exhìbitin^ mach ìngenoìty. The Jour- 
nal of the Society afforda much yalnable information to those interested in the 
advance of Fhotography. 

JSxMbition qf PhotograpJu hy the Society of Arte. — Mr. Glaisher, the writer of 
the yery able Jury Report on the Fhotoe;raph8 in the Oreat Exhibition, haa 
crìtically examined the collectìon ezhibitea in the rooms of the Society of Arts, 
and haa reported thereon with great care, and so elaborately that even an abstract 
ia bej^ond oor power. It would, indeed, be of little comparative value without 
the picturea to refer to, in illustration and proof. Mr. Glaisher carne to theae 
general concluaiona : — " Whether Fhotography will ever exist aa an independent 
art, without aaaistance borrowed from the artist, ia a matter of pure speculation. 
At the preaent time there ia much to be done beforethia moat graphic proceaa can 
approach within even near limita to the beautiful aemblance of Nature we fiud 
preaerved in the worka of our beat artiata. It ia neceaaary that the photographer 
ahonld receive a better artiatic education ; that he ahould be better acquamted 
with those laws belonging to acienoe by which the canvaa ia made to assume the 
aemblance of aome of Nature' a moat agreeable effecta : it ia neceaaary that he 
should know how to choose bis point of view ; to decide upon the proper baiance 
of lisht and shade ; to bave a correct appreciation of the strength of outline and 
development of parts belonging to the diatancee of hia picture ; that he ahall not 
resort to violent contrasta for efiect, and that he ahall choose the tone moat in 
acoordance with hia aubject. The true knowledge of these, among other thinga, 
muat belone to the photographer who would ateo beyond the level of ordinary 
practice. To the artiatic apirit infuaed into the Fhotographic Society, ao newly 
organized, we muat look for hia better guidance to thoae pointa of atudy ; but 
with ali ita imperfectiona, Fhotography may be oonaidered aa auffieiently under 
control to be rendered a subsidiuy and highly uaeful art." 

Bank Notee and Photograpkv. — In October laat there appeared in the London 
newapapera certain paragrapna atating that fraud had been practiaed on the 
Bank or England by counterfeit notea, produced by the agency of Fhotography. 
Thia annouucement called forth a long letter in the 7Hme$, from M. Claudet, pro- 
pofling, aa a aecurity againat the forgery, the production of bank-notea, on the 
uaual ìirhite paper, with a taateful deaign in a variety of coloura. The alarm, 
however, proved a falae one ; for no attempt at the forgery had been made. The 
dìfficulty, indeed, the impossibìlity, of producing fac-simile Bank of England 
notea by any photographic process which would eacape detection, haa been well 
pointed out in a letter to the Time», by Mr. E. O. Wood, one of the membera 
of the Fhotogrpahic Society. He aaya : 

" The alarm tnat may be excited by auch aparagraph would be quite unfounded, 
for the detection of the fraudulent~note ia ver^ eaay. 

" The water-mark of the bank-note resulta Irom a differenoe in the substaaceof 
the paper, and is only Tisible bv transmitted light; that is, when the note ia held 
up so that the light may pass tnrough it, it being in the body of the paper. 

" Now, the imitated watermark would be on the surface only, and it would 
be produced by a slight darkening of the front of the note, oorresponding exaotly 
witn the thicker portions of the paper of the note it was co^iedfrom; and would, 
therefore, be visible by reflected lieht as well as by transmitted light, and would 
be on the front only, and not on me back as well ; consequently, by doubling a 
note so produced, so as to see at the same time part of the back and part of the 
fìront, the fraud would be at once detected, as the wiU«rmark would not be on 
both." 

CoUodion Procee». — Mr. John Stewart, of Bome, haa communicated to hia 
brother-in-law, Sir John F. W. Herschel, aningenious method, in part discovered 
by M. Heilmann, of taking from glass negative — positive impressiona of difTerent 
dunenaiona, and with ali Uie delicate minuteneaa which the negative mar posaeas. 
The pian ia aa follows : — the negative to be reproduced is placed in a sliaer at one 
end of a camera or other box, constructed to exclude the light throughout. The 
auiface prepared for the reception of the positive — whether albumen, collodion, 
or paper — ^is placed in another shder, aa usuai, at the other extremity of the box, 
ana intermediatel^ between the two extremitieB is placed a lena. The negative ài 
presented to the Lffht of the sky, care being taken that no rays enter the oox bnt 
those traversing tue partly transparent negative. These raya are received tua 
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direoted bj the lena upon the senntiTe sur&ce, and the impression of the neg^ 
tive is there producecTwith a rapidity proportioned to the lìght admitted, and the 
sensihility or the surfaoe presented. Èy varyìng the distauces, any dimennoii re- 
quired may be given to the poaitiye impression. Thua, from a mediom-sized 
negative, bave bMn obtained negatives four tìmes larger than the originai ; and other 
impressions reduced thirty times, capable of fi^ring on a watch-^ass, brooch, or 
ring. Upon the advantages of the microsoopic minuteness of tnis process, Sir 
John Herschel obserres, the pHÒlicaHon of concentrated microscropic editìons of 
Works of reference, maps, atlases, logarithmic tables, or the ooncentration for 
pocket use of private notes and MSo!, &c. &c., and innomerable other similar 
appHcatiotts — is bronght within the reaeh of any one who poasessee a amali achro- 
matie object glaas of an inch or an inch and a-half in diameter, and a brasa tabe, 
with slides before and behind the lens of a fitting diameter to receive the piate or 
platee to be operated upon, — centrai or neurly centrai rays only being required. — 
see Mr. Stewart's letter in The Athenaumy No. 1341. 

Colouring Fkotographv. — M. Tardien. oi Rennes, has patented a process called 
" Tourderochromy," wnioh is applicable only to suehphotographic pictures as are 
taken on transparent paper, or on glass, or other transparent material. It 
consista in appfying oil or other colours at the back of the picture, so aa to give 
the requisite tinta to the several parte of the photograph. 

Orayon Daguerréofype*. — ^M. Mayall has invented an apparatns by whioh he 
produces an effect of arrangement similar to that of a crayon portrait. Bt ita 
means a more truthfùl gradation is obtained, and the force in the features of the 
face is freed from that exaggeration hitherto inseparable from the process ; the 
tint being harmonious and neutral. — ^the various texturea of fleah, hair, drapery, 
discriminated with a painter's taste. The mechanical arrangement of thiÌB in- 
vention consista of a 8lowlr>revolving[ disc, arranged on a support like a fire- 
screen, and having a centrai opening m the form of a large star. This disc is 
carried between tne forks of a iramepiece, tìie stem of which ia adjustable as to 
height in the pedestal. To keep Uie disc in motion, an arrangement of clockwork 
is attached to the framing, — the actuating apring being contained in a box, driving a 
spur-wheel and gear with a pinion on the spmdle of the fl^. The screw for setting 
the disc up or down ia at a certain point. Thia apparatus ia interposed between the 
object, or aitter, and the camera ; and the centrai portion or the star is made 
Lirge enough to admit the rays from that part of the ooject which is to be shown in 
strong light, whilst the rays from those parts which are to be gradually shaded off 
to a dark background are partially intercepted by the points of the star. In this 
way the intensity of the light is gradually destroyed, and the softened-off 
" crayon" effect ia produced. The apparatus is appUcable to every deacription of 
camera, — ^and by pmdng it nearer to or further from the lens, any portions of the 
ìmage may be so aoftened off. 

Engraving on Steel. — A discuasion haa taken place at the Paria Academy of 
Scienoea, between MM. Arago, Biot, and Chevreul, aa to the reapective rights 
of Mr. Talbot, of London, and M. Niepce de St. Victor, aa to the invention 
of Fhotographio Engraving on platea of Steel. The processes of these chemists 
are different. Mr. Talbot uses, ror the aubatance impreaaible to light, a mixture 
of gelatine and bichromate or potash, which is modified and browned on the 
immediate contact of hght, and only where the light acts, whilst the part 
covered by the object to be copied remains untouched, and may always be 
removed by water. M. Niepce has aìmed to perfect the process which hia 
tmcle, the mventor of helio^phy, deacribed in the yew 1827. The sensitive 
substance is a solution of bitumen in essence of lavender, applied in a layer ; 
this vamiah changea ita properties while under the action or light. The parts 
exposed to the sun become insoluble in a mixture of esaence of lavender and oil 
of petrolenm, so that they may be easily separated from the soluble part not 
impreesed, which represents the image to be reproduced. The Uquid employed 
by Mr. Talbot for biting in on steel after bis design, is bichloride of platmum ; 
and that of M. Niepce, a mixture made of one part of nitric acid, eight parts of 
diatiUed water, and two of alcohol. We mention only theae general facts, the 
detaila belonging more eapeciaUy to the domain of technoloey upon ateel. The 
particulara are, however, too lengthy for quotation. They wm be found in Noa. 
1328 and 1331 of the Athenaum. 

MauwriHg the iShut'a lÀgkt. — It is weU known that the paper prq;>ared for 
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photoeraphj grows more or less blaok by raya of Ughi falling on it. M. Sellali, 
of Benin, luus taken advanta^e of this proper^ in photographìc paper te determìoe 
the intensity of the sun's fight. Aner more than iSX) experiments, M. Schall 
haa succeeded in establishìng a scale of ali the ahades of black which the action 
of the solar Ught producee on the photographic paper — so that, by comparing the 
shade obtained ai any given moment on a certain paper with that indicated on 
the scale, the exact force of the sun's light may be ascertained. Baron Alexander 
Yon Humboldt, M. de Littrow, and M. Dove^ bave congratulated M. Schall on 
this invention, which will be of the highest utility, not only for scientifio l&bours, 
but also in many operations of domestic and rural economy. 

Pkoiographie JPaper. — Dr. Mansel, of Guemaey, has oommunioated to the 
Atkeìueum an ingenious method of preparine; lodised Paper. Instead of usìng 
the air-pump for freeing the paper from particles of air, the Doctor, haying cut 
the paper, somewhat larger than the picture, folds up the margin idi round, so 
88 to form a shallow paper>pan : this is plaoed on a clean piece of piate glass ; 
pour into it freely the usuai solution of iodide of silver in hydriodate of potaas, 
and by a few rapid movements of " va-et-vient," the paper in a second or two is 
completely flooded : continue to waye the fluid over the paper until it acouires a 
violet tint ; the excess of iodide is now poured off, and the paper pinnea up to 
àrj. As soon as it is dry, wash it in many waters, making a point of not con- 
tinuing this washing for more than ten or mteen minutes. In this wa^ you get 
a paper thoroughly and most evenly impregnated with a thick body of iodide of 
Silver, insuring a mie unìform tone to the negatives. 

Rice JPaper TKotograph». — A Correspondent of the Meehanic»' Magazine haa 
nsed for camera operations, Rice Paper from India, China, &c. : its characterìstio* 
ceUular structure affordìne the advantage of obtaining a photograph possessing 
qualities of softness and aepth of tone not obtainable on ordìnary paper. The 
most convenient method of applying the solutions appears to be that of saturation 
— one surface beine flnaUy brought into contact with the sensitive reagent, as in 
the calotype, &c. When the Rice-paper has receìved the preliminary treatment, 
it should be dried under eentle pressure, to preserve its flatness, until the period 
of exposure. It is best kept in oontaot witn the camera-tablet by means of an 
interposed film of fluid. 

Stereoecope Application. — M. Claudet has deacribed to the Society of Arts, bis 
Stereoscope, by which he haa illustrated various curious phenomena of vision ; 
addìng that Sir David Brewster, in a paper read before the Brìtish Asaociation 
in 1849, on various phenomena of binocular vision, brought forward a Stereoscope 
baaed on the principle of the refracting Stereoscope of Prof. Wheatstone, par- 
tioularly adapted to the inspection of Daguerréotype pictures, and formed of two 
semilenses, which Sir David Brewster cfdled the Leuticular Stereoscope. Some 
time after, Sir David, being in Paris, had occasion to give the description of this 
instrument to M. Duboscq Soleil, an optician of that city ; who, struck with the 
advantages of applying the Stereoscope to photographic pictures, constructed a 
number of these mstruments for that purpose. ui tne beginnine of 1851, some 
were exhibited at one of the $oirée$ ofiiord Rosse, with Daguerréotype pictures, 
and the effect produced a oonsiderable interest. From that moment the attention 
of EngKsh photographers was awakened, and M. Claudet immediately began to 
exeoute Daguerreotjrpe pictures and portraits for the Stereoscope. M. Qaudet 
then proceeded to explain how flat pictures could give the illnsion of real 
models, with ali the effect of relief and distance. 

Thoiography on Wood. — Mr. Langton, of Manchester, has produced some 
beautiful specimens of Photography, tskken upon Wood; by which process, 

Sortraits, landacapes, &c., ootud oe produced on uiy smooth piece of wood, 
uly prepared ; and thus even wooden snuff-boxes, hand>8creens, &c., may be 
decorated with portraits, or scenes from nature, or copies of works of art, at a 
coet much less tnui Daguerréotypes on metal plates. 

The Waxed Paper Proeeu described by Dr. Percy, to the Photographic Society, 
will be found in the Meekamee' Magatine, No. 1653. 
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ZOOLOGY. 

FBOFEBBOB AGABBIZ ON THE COLOUR OF ANTHALS. 

Pbof. Aoassiz Ì8 of opinion that the coloration of the lower a.nÌTtia.lR 
living in water, depends upon the oondition, and particularly upon 
the depth and transparency of the water in which they live : tìiat 
the coloration of the higher types of animals is intimately related to 
their structure ; and that the change of colour which is produced by 
age in many animalB is connected ^ith structunJ changes. Colora- 
tion is valuable as an indication of structure ; uid it is a law univer- 
sally true of rertebrated animals, that they bave the colour of ihe 
back darker than that of the sides ; and that the same system of 
coloration prevails in ali the species of a genus, partially developed 
in some, but recognisable when a largo nimiber of species is examìned. 
— Jameson's Jotimal, No. 109. 



WEATHBB AND DIBEASE. 

At the late meeting of the British Association, Dr. Lankester, in 
connexion with the registration of the phenomena of life, as affected 
by changes in the weather, kc, called attention to an effort that was 
now maìung to register the occurrence of disease in conjunction with 
the state of the weather. Mr. Milner stated that season seemed to 
faaye an influence on the weight of man. He had weighed the 
prisoners in Hull gaol, for five years, and had found that they 
regularly increased in weight from Aprii to November, and de- 
creased in weight from November to March. The diet was the aaxae 
ali the year round, as was also the temperature. Br. Fowler pointed 
out the importance of warm clothing and fresh air to longevity. He 
was now eighty-eight years old, and attrìbuted bis vigour to clothing 
himself warm and sleeping with bis bed-room window open. 



CHANOE IN THE COLOUB OF THE HAIR. 

Db. Allen Dabnell, in a Dissertation which gained the Grold 
Medal in the University of Edinburgh, relates : — Grief, fear, and 
other emotions, are well known to alter the character of the secre- 
tions, and such montai conditions are also known to bave been the 
proximate causes of these sudden changes in the hair. The hair of 
a lady, in my own family connexion, from some distressing circum- 
stances which deeply affected ber, became gray in a single night. A 
medicai man in London, less than twenty years ago, under the fear 
of bankruptcy, had bis dark hair so changed in the same period, that 
bis friends failed to recognise bim ; but the colour in this instance 
retm-ned as bis worldly prospects revived. M. Roulin sfcates that a 
friend of bis, terrified by tìie prospect of losing bis fortune, had the 
hair on the side on which he reposed tumed to gray in a single night. 
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DI8TBIBUTI0N OF THE BLOOD-VEBBBLS, &€., IN THB LUNOS. 

Db. James Newton Heale, in a paper read io the Eoyal Society, 
after referrìng to the discrepancies in the opmions entertained by 
anatomical writers, both with respect to the distribution and to the 
functions of the blood-vessels with which the lunge are Bupplied, 
gives the leading features in which the observations made by him 
differ from those which have hitherto been published ; and, in con- 
clusion States that sufficient has been adduced to confate the opinion 
that there is one set of vessels for the nutrition of the lung in its 
ordinary acceptation, and another for the respiratory function. With- 
out doubt the bronchial (so-called) vessels and the pulmonary are 
distinct, both as to their distribution and functions ; the one being 
for the purposes of breathing, while the other solely supplies the 
cellular tissue of the organ. 

NATIVE AU8TBALIAN8. 

Two Australian men, natives of Cape York, Torres' Straits, have 
been exhibited to the Ethnological Society. They were brought to 
England, by Captain Strickland, of the Scotia. They are black, 
tali, handsome men, hair black, not curled, nose promìnent, and but 
little spread over the face, lips not thick, stout broad chests, limbs, 
both upper and lower, less muscular than Europeans of the same 
stature. Mr. Brierly, who knew one of the men at Cape York, 
when he visited that part of the world, exhibited sketches, charts, 
and a panoramic drawing, showing Cape York, Evans' Bay, Port 
Albany, and islands in the neighbourhood, and containing drawings 
of canoes and natives. The two Australìans at once recognised the 
drawing of their own coast, and exhibited great pleasure in lookìug 
at it. Mr. Brierly placed on the table an extensive vocabulary col- 
lected at Cape York, and others coUected in the islands of Torres* 
Straits, also sketches of canoes and scenery of tropical Australia. 
The following, from Torres' Straits islands were likewise placed on 
the table — ^a tortoise-shell mask wom in their kaubs or dances, a native 
drum covered withfUzard skin at one end, specimens of baskets, 
matting, rope made from creeping pianta, fishing lines, hooks, largo 
bamboo tobacco pipe, and various sheU omaments. Mr. Brierly 
described the sevend tribes, and their relative geographical position 
on the peninsula in the neighbourhood of Cape York. The curious 
raised scars {Gort} upon their shoulders and chests were exhibited to 
the Society, together with sketches of similar ones upon women. 
Mr. Brierly's descrìptions had especial reference to the two Aus- 
tralians. 

"EABTHMEN" PBOM SOUTH APBICA. 

The Bo-caHed Earthmen, from the Orange-river, South Africa, 
have been exhibited and described to the Ethnological Society. They 
consist of a boy and girl, stated to be fourteen and sixteen years of 
age respectively, and are only three feet three and a half inches in 
stature. Their heads are well developed, and their figures are beau- 
tiful. Their actions are graceful. Their voices, words, laughter. 
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BÌnging, action, and happy playing about the room, indicate them to 
be chìldrea. The evidence of their age obtained by Mr. George, 
who has the care of them, is unsatisfactory eyen to him, and there- 
fore we rely on the evidence which the children themselves present. 
Ko ethnological writer admits of Earthmen in bis workB. The 
Honorary Sscretaiy's opinion was received that they are young 
Hottentots. 

ABORiaiNES OF NEW HOLLAIO). 

Dr. Hetwood Thomson has communicated to the Ethnological 
Society, a paper containing observations on some tribes in the neigh- 
bourhood of the Castlereagh and Lochlans branches of the River 
Macquarìe, lat. 35** south, and long. 147"* cast ; some on the tribes 
around Moreton Bay, lat. 27° south, and long. 153"* east ; the Broken 
Bay tribe near Sydney, lat. 34"* south, and a tribe inhabiting 
Albany Island, Torres Straits, lat. 11** south, and long. 143** cast 
Several tribes which formerly inhabited the Castlereagh and Lfochkos 
branches of the Macquarìe are now extinct. The Castlereagh tribe 
now musters ^bout one hundred ; the Mole trìbe, with the Darling 
Biver blacks, scarce two hundred ; the Bogan blacks, about a hun- 
dred. Such are the miserable remains of tribes once numerous and 
powerfiil. These ali possess the same physical characters as the tribes 
inhabiting the coast near Sydney, of which the Broken Bay aod 
Hunter River may be selected as tli« types. — See the entire paper in 
the LUera/ry Gazette, No. 1880. 

AZTEC (?) CHILDREN. 

Two strange children, a girl and a boy, were brought to London firom 

the United States, in June last, and by aid of well-contrived advertise- 

ment and crafty puff, the adventurer, who exhibited the little folk, 

drew a considerable share of public attention to their fantastic tricks. 

They had their trurapet-tongued avant-courier, " the hook," in which 

it was stated that the children were discovered in a mysterious city 

called Iximaya, in the unexplored and trans-Corciillera region of Vera 

Cruz, — in short, that they were the descendants of Aztecs drivai 

out of Mexico by Cortez. A warm controversy was raised as to the 

historìcal evidence on the subject, by which means the public wereled 

away from the main question. We can only quote such opinions as 

relate to the children themselves. Professor Òwen gives the follow- 

ing as the result of his examination of the so-called Aztecs : — 

" Their pure deep olive complexìon, without admìzture of the reddish or yel- 
lowish.r0^« 'mucotwm characteristic of the Indian raoes, indìcates them to be of 
Spanish-Mexican parente; the long, glossy, jet-black hair, curled in natoral rio;- 
lets, Ì8 stili more opposed to the idea of tne children being of pare Aztec or Indisi 
Mexican orìgin. Tne complexìon beine hghter upon the trunk than upon tlie£ir«ì 
hands, and feet, indicates that the children had been clothed from imuicj. Tit 
Btate of the dentition shows the boy to be about eleven years old, and ^e giri 
about seven or eieht years. The chief peculiarities in these children are the «2v 
normal arrest of development of the general stature, and the special lureat ci 
devclopment of the brain and brain>case, producine a sise and shape of head like 
that in hemicephalous monsters. The absence or the power of oontinnona c(h>- 
Tersation, the paucity of terms, the want of power to connect the neon trxUt the 
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verb in a definite proposition, and other signs of the inferìor intellectual condi- 
tion of the children, accord with this malformed state of the brain. Professor 
Owen detected other indications of a malformed state in the boy — yìz., the con- 
genital absenee of one of the joints of the little finger in each band; and a con- 
tracted state of the elbow -joint in both arms. The height of the boy is 36 inches, 
and bis weight is 23 Ibs. : the hèìght of the girl is 31 inches, and ber weight 20 Ibs. 
The pulse in both is 80 per minute, becoming more rapid on exertion." 

The Professor's genera] conclufiion is that these children are noi the 
representatives of any Aztec or other Indian race, but accidental in- 
stances of arrested growth and development of particular indivìduals, 
either of pure Spanish Mexican origin^ or with some slight admixture 
of Indian blood. — Literary Gazette, No. 1904. 

Dr. J. Warren, of Boston, ha» been led by his examination of 

them to the foUowing concluaions : — 

"1. That these children are possessed of a yery low degree of mental and 
physical organization, but are not idiots of the lowest grade. 2. That they 
probably onginated from parents belonging to some of the mixed Indian trìbes. 
3. That they do not belong to a race of dwarfs, because history teaches us the 
truth of the doctrine stated by Gtoof&oy St. Hilaire, that dwarfs cannot perpetuate 
their kind." 

Mr. E. G. Squier tbus corroborates Dr. Warren s view : — 
•• The Commandant of the Port of La Union, in the State of San Salvador, Cen- 
tral America, informa me that they were bom somewhere near the town of Santa 
Ana, ia that State, of parents, one of whom certainly, if not both, was dwarfed or 
deformed and imbecile. The Indians residing in the vicinity of Santa Ana are 
ciTÌlized, and centuries ago adopted Spanish customs and the Spanish langua gè. 
So far as I could discover from a few words of their ancient language which carne 
into my possession, they belong to the Choluctecan or Chorotegan stock, which, 
before the conquest, eztended over a part of San Salvador, Honduras, and Nicar- 
agua, bttt which was chiefly concentrated around the Oulf of Fonseca." 

Dr. K. J. Latham, the Ethnologist, has stated to the Brìtish Asso- 
ciatìon bis opinion, as follows : — 

" Considering that representations of heads similar to those of the two so-called 
Aztecs are found on certain Mexican monuments — that in the case of the Lacon- 
don and Indiana, on the frontiera of Vera Paly and Yucatan there is an actual iu- 
stance of a still-existing imperfect independence : that there is special evidence 
to the existence of goitre in the locaUties around, it is considered that the indi- 
viduals in question represent the American analogies of the European cretin, 
where the same conditions that bave made arrest of development endemie, bave 
preserved an imperfect independence." 



NEW RODENT. 

Mb. Waterhouse has described to the Zoologica! Society a new 
species of Kodent from South America, remarkable for having a very 
short taìl and strong fore-feet, fumished with largo and nearly 
straight claws. It was from the province of Mendoza, having been 
recently sent by Mr. Bridges, after whom it was named by Mr. 
Waterhouse Hesperomya B'ndgesii. 

NEW RHIN0CER08. 

A LETTER has been read to the Zoologìcal Society, which had 
been addressed to Dr. Gray by Mr. Oswell, respecting the discovery 
of a Bhinoceros by himself and Captain Y ardon, in the country about 
the rìver Limpopo, which they at the time considered to be a new 
species, as it probably is. The homs of this animai, brought home 
by Colonel Steele, and about to be presented by him to the Brìtish 
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Museum, were exhibited to the meeting. Theìr peculiarìty ooosiflts 
in the forward direction of the lower hom, the end of which ìb evì- 
dently wom away by contact with the ground in feeding. 

WHY DOES THB CHAHELEON CHANGB COLOUB ? 

Mb. H. N. Tubneb has, in the proceedings of the Zoolc^cal 
Society, and, more recently, in the October number of the AnnaU 
of NcUwral ifistory, called attention to Van der Hoven's reeearches 
on the well-known colour-changing peculìarities of the Cbameleon. 
Mr. Tumer writes from personal observation of the phenomenon, 
having had a live chameleon for some time in bis possession. It 
has been generally imagined that the purpose of this singular faculty 
acoorded to the chameleon, is to enable it to accommodate ita appear- 
ance to that of surrounding objects, but the observations of Van der 
Hoven and Tumer do not favour the idea, but rather seem to ara- 
tive it. The box in which Mr. Tumer's chameleon was kepi Tvas of 
deal, with a glass at the top, and a piece of flannel laid at the bot- 
tom, a small branching stick being introduced by way of a perch. 
He introduced at various times pieces of coloured paper, coverìng 
the bottom of the box, of blue, yellow, and scarlet, but without the 
sUghtest effect upon the appearance of the animai. Considering that 
these pnmary colours were not such as it would be likely to be 
plaoed in contact with in a state of nature, he next tried a piece of 
gi-een calicò, but equally without result. The animai went through 
ali its usuai changes wiòiout their being in any way modified by the 
colours placed undemeath it. The general tints approximate, as 
may be readily observed, to those of the branches of trees, just as 
those of most animais do to the places in which they dwell; but 
Tumer did not observe the faculty of changing called into play with 
any apparent object. It is only when the Tight is removed that the 
animai assumes a colour which absorbs but little of it. 



THE GBBAT ANT-BEAB. 

A FINE living specimen of this comparatively rare animai has been 
exhibited in the Zoologìcal Society's Gardens in the Begent's Park 
It is stated to be the first specimen brought alive to England ; and 
has accordingly excited consìderable attention. In the Litera/ry 
Gazette, No. 1916, we find the following scientific yet popular 
account of the animai, from the pen of a Cuvierian contributor : — 

" When we were introduced to this, the latest novelty at the noble 
vivarium in the Begent's Park, we found the animai busy sucking 
and licking up — for bis feeding is a combination of the two actions — 
the contents of a basin of squashed eggs. The singularly long and 
slender head, which looks more like a slightly-bent proboscis, or some 
such appendage to a head, was buried in the basin, and the end of 
the lithe and flexible tongue, like a rat's tail, or a writhing black 
worm, was ever and anon seen coiling up the sìdes of the basin, as it 
was rapidly protruded and withdrawn : the yellow yoDt was dripping 
with the abundant ropy saliva secreted during the feeding process 
^m the exceedingly small terminal mouth ; for the jaws are not 
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slit open, afl in the ordinary construction of the mouths of quadru- 
pede ; and the head, viewed sideways, seems devoid of mouth : but 
this important aperture — by some deemed the essentìal character of 
an animai — is a small oriiice or slit at the end of the tubular muzzle, 
just big enough, apparently, to let the vermiform tongue slip easily 
in and out. The tongue, the keeper told us, was sometimes pro- 
truded as far as fourteen inches from the mouth. 

By the Qjuarani Indians the beast is known by the name 
" Youroumi," which D'Azara tells us* signifies in Spanish " boca 
chica/' or "little mouth." The Portuguese and Spanish Peons 
cali it " ramardoua/' or by a name equivalent to " ant-bear." The 
systematic denomination of the animai in the Zoological Catalogues 
is Myrmecopkaga jubata, or the " Maned Ant-eater." This appella- 
tion would very well suit the animai if, as most spectators commonly 
imagine at first sight, its head was where its tail is ; for the latter 
appendage is that part of the animai on which the hair is most 
developed after the fashion of a mane, whilst the actual head appears 
much more like a tail, of a slender, almost naked, stifif, rounded 
kind. The body is whoUy covered by long, ooarse hair, resembling 
bay, rapidly lengthening from the neck backwards to six or eight 
inches, and extending vertically upwards from along the upper border 
of the long tail, and downwards from its under border, to the length 
of from ten to eighteen inches. The colour of the ant-bear is 
greyish brown, wiUi an oblique black bland bordered with white on 
each shoulder. The animai measures about four feet from the snout 
to the root of the tail, and the tail is three feet long, resembling a 
largo screen of coarse hair. When the animai lies down, it bends 
its head, which is about a foot in length, downwards and backwards 
between its fore-l^s, slides these forwards and crosses them in front 
of the occiput, sinks its haunches by bending its hind-legs and 
bringing them dose to the forefeet ; then, leaning against the wall of 
its den on one side, it lays the broad tail over the other exposed side 
of the body, by a side-bend of that part, like the movement of a door 
or screen. Nothing is now visible of the animai but the long coarse 
hair of its naturai and portable blanket. Those who may be so 
unlucky as to visit the animai when it is enjoying its siesta, wiU be 
unable to form any conception of its very peculiar shape and prò- 
portions — an oblong heàp of a coarse, dry, greyish thatch is ali that 
is visible. If, however, the keeper should luckily enter tiie den with 
any new dainty, in the shape of cockroaches, crickets, maggots, or 
m^-worms, to tempt the huge insectivore, the quick-hearing animai 
unveils its form by a sweeping movement of the thatch outwards ; 
the tail that supports it rotating as if joined by a kind of door-hinge 
to the body ; the head is drawn out from between the fore-limbs ; the 
limbs are extended, and the entire figure of this most grotesque of 
quadrupeds stalks forth. The limbs are short ; the fore-limbs grow 
rather thicker to their stumpy ends, which look as if the feet had 
been amputated. Not any of the fìgures that bave been published 

* SMioire de» Qftadnupeda du J^araguayt toL i. p. 89. 
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of the beasi give this cliaracterìstìc ; they bave ali, in faci, been taken 
from stuffed fipecimens. No ta^ace of claws ìs yisible where they 
are usually aeen, at the fore part of what seems to be the foot, as 
appUed to the ground ; for the part so applìed is the outer side of the 
foot, which is covered by a thick prominent callosity : the four toes, 
with their claws, are bent inwards, and are of very unequal length. 
We were veiy curious to inspect the conformation of this most 
singular part of the animai, which is also the most formidable member, 
and, indeed, beara the sole weapon of defence which the beast pos- 
sesses. The innermost toe, answerìng to the thumb on the fore-limb 
of the neighbouring chimpanzee, is the shortest, being about an inch 
in length, and with a claw of half an inch. The second toe is two 
inches two-thirds long, with a claw of about two inches in length 
The third toe is shorter but much thicker than the seoond ; it 
measures to the base of the claw one inch two-thirds, but it supporta 
a slarong, curved, sharp-poiuted claw of three inches in leng^th, and 
about the same in the circumference of its base : this is the instra- 
ment by which the ant-eater mainly effects the breach in the waUs of 
the tornite fortresses, which it habitually besieges in order to prey 
upon their constructors and defenders. The great claw is bent 
inwards during the ordinary progression of the animai, in order to 
preserve its point and trenchant border in sharp working trim. The 
fourth toe, of equal length with the third, is much lesa strong, and 
is terminated by a claw of only half an inch in length. A fiftìi toe 
seems to be buried in the outside callosity on which the animai resta 
its stumpy foot while walking. At the back part of the sole, or 
what should be called the palm, of the fore-foot, is a second laige 
callosity, which receives the point of the great claw in its usi^ 
state of inward inflection. Against this caJÌosity ihe animai presses 
the claw when it seizes any object therewith, and Azara avers tiiat 
nothing can make the ant-bear relax its grasp of an object so seized. 

Travellers affirm that the jaguar is sometimes found dead, unable 
to extricate itself from the tenacious grasp of one of these great ant- 
eaters, which it had imwittingly attacked. The muscular force of ali 
the animals of the low mammalian order, to which the myrmeco- 
phagse belong, resembles that of the cold-blooded reptiles in the force 
and endurance of the contractile action ; and, like the reptiles, the 
sloths and ant-bears can endure long fasts. The hind-feet of the 
maned ant-bear are actually as short and stumpy as they appear to 
be : at their fore part are seen five short claws : three dose together 
in the middle, and the first and fifth smaller and a little apart from 
the rest : a slight tendency to an inward bending may be notioed m 
this foot : the heel is long, and the whole sole is callous, the animai ! 
being what is called plantigrade. 

It walks edowly, and as if with pain, with its body almost touching 
the ground. Azara says, that when it is hard pushed it strikes off 
into a sort of gallop, but cannot attain to half the speed of a man 
running. When overtaken, you may keep him at bis own speed by 
well-achninistered kicks ; but, if too hard pressed, he squats on his 
broad haimches and threatens with his powerful fore-claws. Woe to 
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the unliicky or lieedless aggressor whose arm or ìeg may be so 
seized 1 Th« strength of the grasp will sometimes break the bone : 
the ant-bear never voluntarìly lets go, and the limb so grasped can be 
-with difficulty extrìcated, even after the animai has been killed. To 
put the beast, however, hors du combat y no other weapon ìs needed 
than a stout stick : " With this/' says Azara, ** I bave killed many 
by dealing them blows on the head, and with the same security as if 
I had struck the trunk of a tree. With a mouth so small, and 
formed as above described, the ant-bear cannot bite ; and if it could, 
it would be useless, for it has no teeth. In this respect, and in the 
suctorial character of the mouth, which resembles that of a kangaroo 
in the pouch, the ant-bear retains throughout life unmature characters, 
which are transitory in higher organised quadrupeds. The eyes are 
small, rather sunk, the Uds devoid of lashes, with a crescentic de- 
pression above and beneath them ; the ears are rounded and short ; 
the nostrils are largo and crescentic ; the tongue is slender, cylin- 
drical, gradually tapering to a point, sixteen inches in length, and, 
when retracted, drawn into a sheath, which, with its muscles, extends 
beneath the neck and imder the breast-bone. 

Like a lawyer, the tongue is the chief organ by which this animai 
obtains its livelihood in its naturai habitat. The warmer latitudes of 
South America, to which part of ihe world the ant-bear is pecuUar, 
abound in forests and luxurious vegetation ; the insects of the ant 
and termite tribes that subsist on wood, recent or decaying, equally 
abound. With one link in the chain of organic interdependencies is 
interlocked another ; and, as the surplus vegetation sustains the sur- 
plus insect population, so a pecuHar form of mammalian life finds the 
requisite conditions of existence in the task of restraining the undue 
multipHcation of the wood-consuming insects. The great ant-bear 
seeks in preference the largo and firmly-cemented fortifications of the 
white ants. Its makes a breach in these dweUings by means of its 
powerful fore-claw ; and as the ants swarm forth it Ucks them up, 
and introduces them into its mouth by rapid movements of protru- 
sion and retraction of the long tongue, which is lubricated by an 
adhesive saliva. 

" No one," says Azara, ** need wonder that so large a beast should 
be able to derive its sustenance from such minute prey, who is made 
aware of the myriads of the insects each ant-nest contains ; and that 
in some districts these nests are crowded so as almost to touch each 
other." He adds, that '' some persons bave preserved the ant-bear 
alive, and bave succeeded in transporting him aHve to Spain, by 
feeding him with crumbs of bread, morsels of meat, and flour and 
water." 

The specimen now exhibiting at the Zoological Gardens was one 
of a pair, captured near the Rio Negro, in the Southern Province of 
Brazil, and shipped for England by some German travellers. The 
male died on the voyage; the female arrìved a short timo since, 
and was exhibited in Broad-street, St. Giles's, until purchased by the 
spirited administrators of the Zoological Society's funds for the sum 
of jC200. The Council, in effecting this purchase, bave shown that 
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thej oomprebend tbeir duties in a wide and liberal sense ; and tbt 
noi tbe least of tbese ìb to secure for exbibition, when possible, everv 
rare animai wbich bas not before been seen alive in Kngland, irre- 
spective of difficulties or expense in maintaining such acquisitions 
alive. 

Tbis animai bas been engraved in tbe Illustrated London Neiti, 
No. 648. The figure of tbe Myrmecopkaga jvòata, given by Buffon 
in tbe tentb volume of bis great Naturai HUtory, in 4to, piate 29, as 
well as tbat subsequently publisbed by Dr. Shaw in the Muxum 
Leverianum, piate 12, were botb derived from stuffed specimens, and 
bave tbe inevitable defects and sbort-oomings of such. Ali other 
figures, so far as we know, bave been copies of tbese. 

In oonclusìon, we may remark tbat, large as tbe ant-bear is in 
comparison witb tbe animals on wbicb it naturally feeds, there appear 
to bave been stili larger ant-bears in tbe old times of South Ame- 
rica. Fossil remains of nearly allied quadrupeds bave been detected 
in botb tbe fresb-water deposits and bone-caves of tbe post-pliocene 
period in Buenos Ayres and Brazil. 

Professor Owen detected in tbe fossil fragment of tbe back "pari of 
a skuU, brougbt over, witb otber evidences of tbe extinct mammalia 
of Soutb America, by Mr. Darwin, marks of afiinities to the ant- 
eaters. Tbe cbief instrument in obtainìng food in tbe exìstiiig 
ant-bear is its tongue ; and tbis singularly elongated organ is more 
remarkable for its muscular structure and prebensile power than for 
its sense of tasto. Now it appears tbat tbe tongue, in mammalia, 
bas two principal nerves, one for movement and one for sensation, 
and tbat tbese nerves emerge by separate boles from tbe brain-case. 
Tbe motor nervo (nintb pair in man) is proportionally very large in 
tbe ant-bear, and so, tberefore, is tìbe bole in tbe skull for ite pas- 
sage. 

Tbe great Cuvier, in bis canons for tbe interpretation of fossil re- 
mains, bad laid it down tbat "tbe first tbing to be done in tbeir 
study was to ascertain tbe form of tbe molar teetb."* But both jaws 
and teetb were wanting in tbe fossil imder tbe consideration of our 
anatomist. He bad to look out for otber evidences. Tbe first tbat 
seems to bave arrested bis attention was an unusually large and deep 
cavity in tbe portion of tbe skull to wbicb tbe bone of tbe tongue is 
tied, and wbicb led bim to infer an unusual development of tbat 
organ. He next discovered ''a more certain proof of tbe extent of 
its soft and especially muscular parts, in tbe magnitudo of tbe fora- 
men for the passage of tbe linguai or motor nervo. Tbis foramen" 
was ** fully twice the size of tbat wbicb gave exit to tbe fiftb nervo : 
its area was ovai, and readily admitted tbe passage of tbe little 
finger, "f Here, tben, was evidence tbat tbe nervous matter destined 
to put in action tbe muscular part of tbe tongue was equal to half of 
tbat nervous matter wbicb influences tbe wbole muscular system of 
a man. No otber known living animai offered any approximation 

* " La première choae à faire dans Tétade d'un animai fossile est de recon- 
naltre la forme de aes denta molaìres." 

t tbéHl Mammana qftke Voyagt qfike Beagle, 1840. p. 68. 
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io the peculiar proportions of the linguai nerves of the fossil animai 
in queetion, except ihe great ant-eater; but the sìzb of the animai 
indicated by the fossil was three times that of the Myrmecophaga 
jubata. For this strange monster, thus partially restored from the 
ruins of a former world, Professor Owen proposed the name of Glosso- 
theritbm, which signifies tongue-beast. 

Independent and contemporaneous evidence of such a creature was 
given by Dr. Lund, a Danish naturalist resident in Brazil. In a 
" View of the Fauna of Brazil, previous to the last Geological Bevo- 
lutìon/' the author thus intimates his discovery: — "Among the 
fossil remains here (limestone caves of the province Minas) I bave 
disoovered traces of the last-named genus (Myrmecophaga), which 
are, however, too imperfect to enable us to determine more accurately 
its relation to existing species. The fragments indicate an animai of 
the size of an ox ; whorefore I propose for it the name Myrmecophaga 
gigantea"* Were the insect prey of these antediluvian ant-eatera 
correspondingly gigantio ? 

Mr. Pettigrew has oommunicated to the Literary Oazette, No. 
1917, the fc^owing additional nodce from the "IVavels througk 
Spain," by Sir John Talbot DiUon, published in 1780, 4to. It is 
ihere stated that a specimen of the '' Ant-bear, from Buenos Ayres, 
called by the Spanìards Osa Pctlmera, was alive at Madrid in 1776, 
and is now stuffed and preserved in this cabinet (Boyal Cabinet of 
Naturai History, Madrid). The people who brought it from Buenos 
Ayres says it differe from the ant-eater, which only feeds on emmets 
and other insects ; whereas this would eat Aedi when cut in smaU 
pieces, to the amoimt of four or fìve pounds. From the snout to 
the extremity of the tail this animai is two yards in length, and his 
height is about two feet. The head very narrow, the nose long and 
slender. The tongue is so singular, that it looks more like a worm, 
and extends above sixteen inches. His body is covered with long 
hair, of a dark brown, with white stripes on the shoulders ; and when 
he d.eeps he covers his body with his taiL " p. 77. This account 
correqwnds very accurately with that of the animai now exhibiting 
at the Zoological Gardens ; and an exceedingly good representation 
of it is also given in Sir John DiUon's work, piate 2, not derìved 
either from the publications of Buffon or Shaw, as stated in the 
Gazette to be the sources whence ali others bave been obtained. 

I bave been fortunate, enough to see the present living specimen 
under great advantages, and was most particularly struck with two 
' circumstances : the singular hinge-like manner in which the animai 
Works its taU when having laid itself down, throwing it over the 
whole of its body, and enveloping itself completely ; and the peculiar 
vibratory motion of tìie long vermiform tongue, when protruded from 
the mouth in search of food. The tongue is not shot forth and re- 
tracted^ like that of the chameleon, but protruded gradually, and 
vibriUvag aU the time, and in the same oonditìon withdrawn into the 
moatlL 

* Magasine of Naturai History» nev aeries, 1840, p. 31. 

. » ^•^ ••• •' .;; 
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Hr. Wallace, wbo reoently travelled on the Amazon and Kio 
Negro, relatee in the Literary GaaetUf No. 191 8, "the living specimen 
of thÌB sing^ular animai is a great rarìty even in ita native coantry. 
In fact there is not a city in Brazil where it would not be considered 
almost as much a ourìosity as it is here. In the estensive foresta of 
the Amazon the great ant-eater ia perhaps as abundant as in any 
part of South America, yet dnring a residence there of more than 
four years I never had an opportunity of seeing one. Once only I 
was newly in at the death, finding a bunch of hairs from the tail of a 
specimen which had been killed (and eaten) a month previous to my 
arrivai at a village near the Cassiquiare. In its native foreste the 
creatm« feeds aLmost entirely on white ants, tearing open their nests 
with its powerful claws, and thrusting in its long and slender tongxie, 
which, being probably mistaken for a worm, is immediately seized 
by scores of the inhabitants, who thus become an easy prey. The 
Indians, who also eat white ants, catch them in a somewhat sìmilar 
manner, by pushìng into the nest a grass-stalk, which the insects 
seize and hold on to most tenaciously. It may easily be conceived 
that such a large animai must range over a considerable extent of 
coimtry to obtain a plentiful supply of such food, which circiunstance, 
as weU as its extreme shyness and timidity, causes it to be but rarely 
met with, and stili more rarely obtained alive. " 

INBTIWOT IN BIEDB. 

Thb Rev. F. Statham has communicated to the British Association, 
a curious Exemplification of Instinct in Birds. • The author made some 
references to the theory of the facial angle, as indicative of the 
amount of sagacity observable in the animai race, — ^but expressed his 
conviction that this theory was utterly at fault in the case of birds : 
many of those having a very acute facial angle being considerably 
more intelligent than others having scarcely any facial angle at alL 
Size also seemed to present another anomaly between the two races 
of beasts and birds — ^for while the elephant and the borse were 
among the most distinguished of quadrupeds for sagacity and instinct, 
the larger birds seemed scarcely comparable to the smaller ones in 
the possession of these attributes. The writer instanced this by 
oomparing the ostrìch and the goose with tibe wren, the robin, the 
canary, the pigeon, and the crow ; and made some amusing allusions 
to the holding of parliaments or convocations by birds of the last 
specìes, while the ostrìch is characterized in Scrìpture as the tjrpe 
of foUy. The author then referred to the poisoning of two young 
blackbirds by the parent birds when they found that they could 
neither liberate them nor permanently sh£u?e their captivity. The 
two fledgelings had been taken from a blackbird's nest in the garden 
of S. Swonnell, Esq., of Surrey Square^ London, and had been 
placed in a room overlooking the garden, in a wicker cage. For 
some time tiie old birds attended to their wants, visited them r^;u- 
larly, and fed them with appropriate food ; but at last, gettìng 
wearìed of the task, or despairìng of effecting their liberatiou, they 
appeared to bave pqisoned them. They wero both found suddeniy 
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dead one momìng sKortly after having been seen in good health ; 
and on opening theìr bodUes, a email leaf — supposed to be that of 
Solan/wm, nigrwm — was found in the stomach of each. The old birds 
unmedìabely deserted the spot^ as though aware of the nefarìous 
deed befitting tiieir name. 

The reading of this paper led to the notioe of severa! instances of 
ìnstinct amongst animals. Dr. Homer stated that rooks built in 
the Infirmary trees at Hull, but never over the Street. One year, a 
young couple ventured to buìld over the Street, and for eight mom- 
ìngs in succession the older rooks proceeded to destroy the nest^ 
when at last the young ones chose a more fitting place. Mr. A. 
Strickland, after referring to the tendency of birds to build their 
nests of materials of a colour resembling that around their nests, 
related an instance in which the fly-catcher had buUt in a red-brick 
Wall; and used for the nest mahogany shavings. He also referred to 
the meetings of rooks for judicial purposes. He had once seen a 
rook tried in this way, and ultimately killed by the rest. Dr. Eed- 
fem drew attention to the distinction to be made between instinct, 
inteUigence, and reason. Instinctive actions were dependent on the 
nerves, intelligence on the brain, but that which constituted the 
peculiar qualities of the mind of man had no material organ. Mr. 
Allis stated, that ip proportion as the brain was developed in relation 
to their size in birds, was their intelligence. Thus, the goose and 
ostrìch had smaU brains, — but the canary and wren veiy large ones. 
— Athenceum. 



THE UMBBELLA BIBD. 

Mb. Wallam, in his TraveU on the Amazon, descrìbes this sin- 
gular bird to be about the size of a raven, and of a similar colour^ 
but its feathers bave a more scaly appearance, from being margined 
with a different shade of glossy blue. It is also allied to the crows in 
its structure, being very similar to them in its feet and bill. On its 
head it bears a crest, different from that of any other bird. It is 
formed of feathers more than two inches long, very thickly set, and 
with hairy plumes curving over at the end. These can be laid back 
so as to be hardly visible, or can be erected and spread out on every 
side, forming a hemispherical, or rather a hemiellipsoidal dome com- 
pletely covering the head, and even reaching beyond the point of the 
beak; the inctividual feathers then stand out something like the 
down-bearing seeds of the dandelion. Besides this, there is another 
ornamentai appendage on the breast, formed by a fleshy tubercle, 
as thick as a quill and an inch and a half long, which hangs down 
from the neck, and is thickly covered with glossy feathers, forming a 
large pendant piume or tassel. This also the bird can either press 
to its breast, so as to be scarcely visible, or can swell out, so as 
almost to conceal the forepart of its body. In the female the crest 
and the neck-plume are less developed, and she is altogether a smaller 
and mucii less handsome bird. It inhabits the flooded islands of the 
Bio Negro and the Solimoes, never appearing on the mainland. Tt 

B 2 
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feedfl on fruita, and utters a loud, hoarse cry, like some deep musical 
instrument; whenoe its Indian naiue, (leramimÒé, " tnunpet bird. " 



HUNGARTAN NIOHTINOALE. 

Last autumu, says Dr. Martin Barry, I brought from the neigh- 
bonrhood of Hungary a Nightingale, Sylvia PhUomda. It wintered 
in ScoUand — I will venture to say the only one there ; and then, 
after two months of powerful and most deUcious songs in ita c^ige^ ìt 
died. — Jameson's Journal, October, 1863. 



GUANO BIRDS OP THE LOBOS ISLANDS. 

Along the Bea-coast of Peni and Bolivia, within the tropic of 
Capricom, says Dr. Hamilton, countless numbers of aquatic fowls 
exist whìch live on fish, and whose excretions are exceedingly fer- 
tilizing. In some localities, the number of guanos is enonnous, so 
that when alarmed by discharges of fire-arms, or otherwise, they rise 
from their resting-places in suoh masses as cannot be supposed bj 
Ihose who bave never seen these birds darkening the air like a cloud. 
Guano producers change their habitation when continuously dis- 
turbed, but they do not permanently leave a locaHty which has long 
been frequented by them in consequence of a temporary alarm ; for, 
in such a case, they soon return to their old haunts, and totaUy 
abandon them only when teased by lastìng annoyances. The ocean 
on the west coast of South America, within the tropics, teems with 
fish, the quantity seeming exhaustless, and guanos equally abound, 
80 ihat their egesta is gradually accumulating somewhere either on 
or off that desert land, and now has become an object sought aiter, 
not only by the Peruvian mountaineer, but by the merchant^ ship- 
owner, and statesman. — Jameaon'a Jownaly No, 108. 



VULTUBES. 

Mb. H. a. Walteb has exhibited to the Zoologica! Society a 
serìes of the eggs of vultures, from his own cabinet, for the purpose 
of comparison. The immediate object he had in view was to 
introduce to the notice of the meeting an egg of Otogyps auricvlariSf 
which he beUevea to be the only specimen as yet existing in this 
country, and, in fact, he is only acquainted with two others in the 
collections of the Continent. The Society possesses living examples 
of every genus of vultures, with the single exception of Neoplm^, 
the Egyptian Vulture, which will be added to the menagerie 
without difficulty during the ensuing summer. Mr. Walter also 
exhibited the eggs of several other rare species of birds, which 
are at present living in the Society's menagerie; including the 
Great Snow Partridge of Persia, the Kep-ke-dereh, presented to 
the Society by Mr. Stevens, her Majesty's Vice-Consul at Tabreez. 
A beautiful drawing, by Mr. Wolf, of this fine bird was on 
the table. The most remarkable egg was that of the Tui-Bird 
{Prosthemadera Novce Zealandice), which was descrìbed for the first 
timo, and la unique in Mr. Walter's coUection. The Tui-Bird, now 
in the ^iety's possessipn, has lìved in the menagerie for upwarda 
of four years. 
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fOUCAKS. 

Mb. Gould has exhibìted to the Zoologideil Society a bdarly 
csomplete coUection of the family of Ramphastidse, or Toucans, 
including fifteen species not yet ^gxired in bis monograph. After 
pointing out the characters which distìnguish the generìc groups 
into which he separates them, he took occasion to descrìbe a' 
BÌngular addìtion to those previously known, conspicuottely marked 
by a patch of bright blue on the throat^ it belonge to the genud 
Aidacorbamphus, and received the name of A. cctndeogvlarit. It 
was coUected in Veragua^ by Mr. Seemann, diirìng the voyage 
of ber Majesty's enrvejring ship Herald. The Society' s menagerìe 
contains three fine i^cies of toucans — Rkamphastos toco eryth/rorhyn^ 
chvs and cmd. These Tory interesting birds are in perfect health, 
and even durìng severe weather take exercise every day in the open 
air in the great aviary. 

MENURA ALBERTI. 

Mb. Gould has ezhibited and described to the Zoological Society, 
the nest and eggs of Menv/ra Alberti, from specimens transmitted to 
this country by Mr. Willcox, of Sydney. The structure of the neùt 
fuUy corroborated tiie views which Mr. Grould had developed many 
vears since as to the position of Mewura among the incessorìal birds, 
in oontradistinction to those of Temminck, Illiger, Swainson, and 
Lesson. The Mewu/ra, according to Mr. Willcox, only lays one Q^g, 
but on that point there exists some doubt. The egg of the old 
species, Mefn/wra superba, is stili unknown. 

thb dodo. 
Tbebe has been read to the Zoological Society, a very interesting 
"Notice of an Originai Painting, including a figure of the Dodo," 
in the coUection of bis Grace the Duke of Northumberland, at 
Syon House, by W. J. Broderip, Esq., V.R.Z.S. &c. (See Literary 
Gazate, No. 1891, where the bird is engraved.) The size of the 

?icture, which is in the finest preservation, is 32 inches by 19 ìnches. 
t oppears to bave been the joint production of Dee Heem and 
Jean Goeimare ; tìie landscape and anunals were painted by Goeimare, 
and the sheUs by Dee Heem. In this picture, which seems to bave 
been intended as a record of varieties, the foreground represents 
a sea-shore from which the tide has retired, leaving empty shells of 
the foUowing genera : — Nautilus, Pteroceras, Strombus, Triton, 
Pyrula, Capis, Gypreae, Gomus, Mitra, Tarbo, Nerita Mytilus, 
Ostrea, &c. fiehind, on elevated ground, are two ostriches, and 
below to the right of the spectator, the Dodo is represented as in 
the act of pickmg up something from the Strand. The head and 
body of the bird, covering an area as large as the palm of a man's 
band, are seen ; but the 1^ are hidden. The painter of the Dodo, 
in a picture belonging to Mr. Broderip, has given the only complete 
foreshortened back view of the bird known to him. In the Duke's 

e e the head and body are represented to the spectator on a 
scale, and Mr. Brodeiìp has nowhere seen the hood or-rìdjr 
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at the base of the bill, from which the bìrd obtained the name of 
Cygnui cttcvUotìéi, so clearly represented. 

NESTS 07 HUHHINO BIBDS. 

Mb. Gould has exhibited to the Zoological Society a collection 
of the Nests of Humming Birds, exemplifying the habitual charac- 
terìstic Btnicture of several genera. Tlie first group to which bis 
remarks were directed were the Hermit Birds (Phaethornis), who 
invariably build at the extremity of leaves, perhaps from the pro- 
tection which that situation affords against the attack of monkeys 
and other predatory animalfl. OreotrochUtu builds a beautifìil nest 
attached to the side of a rock. Heliomaster Metoleucua makes a nest 
in a beautiful species of moss of the genus Usna, dependìng from the 
trees of the Brazilìan forest. Most of the nests are cup^shaped, some 
in forks, some in branches, some on leaves, some in fems, shallow^ and 
delicately formed, omamented in the most various manner with 
feathers, or with festoons of moss and of lichen, especially in the 
genus Hylocha/rìa, The differences in the eggs of Humming Birds 
are not yery observable, being invariably two in number, white and 
oblong, with one supposed exception — ^namely, a species inhabiting 
the I^per Amazon, which, according to Mr. Edwards, lays a spotted 
Q^g. But the difference of structure of the nests sufficiently 
corroborate the generic dìvisions into which these birds bave been 
separated by modem oinithologists. The attachment of the lichen, 
and other omaments, is effected by the use of fine cobwebs. The 
humming birds generally place their nests in open situations, 
regardless of the intrusion of man, to which, however, the remote 
localities occupied by many of the species but little expose them. 
They bave a little sharp note, which, although similar, has sufi&cient 
variety to enable the coUectors to decide that they are within the 
range of a new species before tìiey bave seen it. Most of the nests 
exhibited were from the collection of Mr. Keeves of Bio, who 
liberally presented them to Mr. Gould, with a view to assisting him 
in rendenng bis splendid monograph of this family as complete as 
possible. 



NBW HUMMING BIRDS. 

Mr. Gould has exhibited to the Zoological Society four new 
species of Humming Birds. Three of them from the eastem siepe 
of the Andes, remarkable alike for their size and their extraordinary 
beauty. They were coUected by Mr. Warczweick. The first species 
was a large fork-tailed bird, nearly six inches in length, with a mag- 
nificently coloured crown, the forehead being green succeeded by rich 
orange, and terminating posteriorly in rich blue, ali of a highly metal- 
lic lustre ; the throat, neck and chest green, with a small gorget of 
purple in the centre of the former ; tìie posterìor part of the body 
and tail cinnamon red. To this fine species he gave the name of 
Ifelianthea Iris. The second species is nearly equal to the former in 
size, with the crown of the head rich metallic green, while the throat 
(which is destitute of the blue gorget) and the ba(^of the neck are 
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also greeo, but lesa lustrous than the crown ; the body and tail are 
also cinnamon red, as in the preceding, but not so deep. To this 
bìrd the name of Helianthea Awora was assigned. The thìrd is also 
of large size for a humming-bird, being nearly five ìnches in length, 
with the whole of the throat and upper part of the chest of the most 
beautiful violet, a spot on the forehead brilliant verditer green ; the 
neck, back, and abdomen green, and tiie tail, which is considerably 
forked, black. To this species, which is somewhat allied to Helian- 
gelus ParzdvJca, he gave the name of H. viola. For a fourth species, 
nearly allied to Trockilua FrancicBf he proposed the specific appella- 

tion of Trochilus ( ì) Cyanocollis. It has the entire under-surface 

snow-white, and the crown of the head and the sides of the neck 
blue. He next described a small species lately received from M. 
Lìnden, of Brussels, with a grey throat passing into rufous on the 
abdomen, and presenting generally a very sombre appearance, except 
on the crown where a peach-blossom line appears, suggesting the 
appellation of Trochilua floriceps. It was coUected on the Sierra 
Ne vada of Santa Martha, at an elevation of 5000 feet. 



TETRAOGALLUS. 

Mb. Gould has exhìbited to the Zoological Society four species of 
TetraogaUuèy including a new one from the collection of the Hon. East 
India Company^ obtained in Ladak, which differs essentially from the 
older species by its smaller size, its orango legs, and its sides being 
streaked with black, instead of tender chesnut. The name proposed 
for it is T. Thibetanva. The whole of the species live in temperate 
or snowy regions of the Himalaya and Caucasus, and the fine health 
in which T. Caucasiens has been for several months preserved in the 
Society*s menagerie would indicate that the whole of them might be 
acclìmated in ^e Scotch and Cumberland mountains. 



THB DUSKY FETBEL. 

Mb. Yabbbll has exhibited to the Linnsean Society specimens 
belonging to Mrs. Blackbum, of the Dusky Potrei, Puffimus obscv/nis, 
of modem authors. This bird, new to the Brìtish islands, flew on 
board a small sloop off the island of Valentia, on the south-west 
coast of Ireland, on the evening of the llth of May last. It is not 
recorded to have been killed more than four times in Europe ; it is 
common at the Azores and at the Canaries, and is said to go from 
thence southwards to the Cape of Good Hope. According to Audu- 
bon and NuttaU, it is^plentiful in the Gulf of Mexico, going north to 
Long Island, and by ìke west side, on the coast of the Pacific. It 
was found by Captiuji Cook on Chiistmas Island. Mr. Gould men- 
tions it as inhabiting Norfolk Island and the shores of New Zea- 
land. Sir Thomas Mitchell has presented to the Brìtish Museum 
specimens brought from Eastem Australia; and in the LeyerÌ£Ui 
Museum was one fr^m King G^orge's Sound. This species having 
been frequently confounded with the Manxpetrel, Puffiwus Anglorwn, 
from their dose resemblance in plumage, a specimen of the Man? 
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petrel, wìtfa the eggs of both, w«re Hkewise eidùbited for oompuiBcm. 
— LUerary Oazette, No. 1880. 

THB GBEAT BU8TARD. 

Mr. Yarrell has read to the Linnaean Society, a paper on the 
" Habitfl and Stnicture of the Great Bustard (Otis IsordaJ."' Tina 
bird, which was formerlv very plentiful in Great Britain, ìs now very 
scarce. Two instances nad come to the author's notice of ite having 
been recently found in England, — one seen by Mr. Waterhouse on 
Salisbury Plain, and a specimen shot by Dr. Plomley, at Romsey 
Marsh. He read notes on the habits of the bird from several cor- 
respondents. Mr. Nicholson had seen this bird in Spain, near 
Seville. The males arrive in flocks from seven to fifty in number in 
February, — ^the females singly in ApriL In May the male birds 
retire a^in; the young are hatched in Jone, — ^and ali disappear in 
July. They are good eating. He had shot one weighing twenty- 
eight pounds. Two had been seen in the neighbourhood of Salisbury 
in 1801. One was taken after having attacked a house. It lived 
many years afterwards in confinement. It ate sparrows and mice, as 
well as vegetable food. At the beginning of tìie present centuiy, 
Mr. Nash says that he had seen as many as nine flocks of bustards in 
a single dav, near Thetford, in Norfolk. The author alluded to the 
fact, that Dr. Douglass had described the male of this bird as pos- 
sessing a gular pouch, in which it carrìes water. It was supposed to 
canry the water about with it to supply ita need in the arid distrìcts in 
which it is found, — and also as a means of defence. A preparation 
of the throat of a male bird which had died at the Zoologica! Gar 
dens was exhibited, in which no gular pouch could be detected. 
Other anatomista had also looked for this pouch in vain. The author 
in bis work on "British Birds" had followed Dr. Douglass, — ^buthe 
was now convinced that the description must bave applied to some 
other bird. Mr. Gould exhibited a drawing of the Australian type 
of the genus Otis, and stated that he had failed to discover in 
that bird any pouch such as had been described. The Australian 
species was excellent eating, and in great abundance, — and he and 
bis party had subsisted principally on them for several months. — 
Athencewmf No. 1818. 



PIBCIOULTURE. 

M. DE QuATBEFAGSS has communicated to the Paris Academy of 
Sciences some important researches hearing on difPerent points connected 
with the artificial fecundation of the eggs of fishes. Assisted by M. 
Millet, he has first shown that the temperature of the water for fecun- 
dation, requires special attention. This temperature varies for each 
species, and it is well to ascertain it for each separately. In general, 
for the winter fish, as trout, it is between 6** and 8** C. ; fof the early 
sprìng fishes, as pike, 8** to 10" ; for the later spring, as perch, 14° to 
16° C. ; and finally, for the fishes of summer, as the barbel, 20" to 
25° C. The necessity of a specific temperature is connected also 
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-witìì tbe vitality of ihe spermatozaids of difiereat specìes, which ìb 
of short duration, it noi exceeding eight minutes in the pike, whìlst 
in man it lasts eight hours. ^e maximum temperature for the 
spermatozoids of ti^e pike has been obtained at + 2° 0. ; a higher 
temperature destrojs them rapidly. Tlie spawn of the pike is kept 
perfectly well in ice-water, and the spermatozoids perish only with a 
cold below 10" or 12". The influence of temperature on the vitality 
of the spermatozoids of fìshes, and therefore on the fecundation of 
^SS^t presents a reason for the instinct which urges some fishes to 
ascend streams, and at times to penetrate into rivulets where they 
bave hardly enough water for their movements. M. de Quatrefkges 
deduoes some rules which .are important to the art of pisciculture, 
hearing especially upon the preservation of the spawn. 1. The water 
should not be supplied with ite spawn in advance; it is well to 
leave l^e spawn in place even tiU the moment of employing it^ and 
the fecundation should foUow soon, upon the death of the male fìsh. 
2. Since the fecundation should take place within a day or twelve 
hours after the death of ite animai, the spawn should be then taken 
and kept separate. 3. To preserve the spawn, it should not be placed 
in the watOT, or in the open air, but better in a moist linen cloth, 
which is kept at a temperature equal to, or a little below that, which 
for each species gives the maximum duration to the movements of 
the spermatozoids. 4. If there are several fecundations to operate 
suocessively, it is necessary to detach for each, the quantity of 
spawn required, and leave the rest in some convenient place. - 
CorresponderU of SUliman*8 Journal. 

PBOPAGATION OF BALMON. 

Mb. Hooo has read to the Zoological Society, a paper " On the 
Artificial Breeding of Salmon and Trout, with remarks on the modes 
of Fecundating their Ova. " This paper gave a further accoimt of 
the Artificial Breeding of Salmon, as practised by Isaac Fisher, Esq. , 
in the river Swale, in Yorkshire, with success, during the last winter 
and spring. A letter from that gentleman was read, stating that 
Major Wade, of Hauxwell-Hall, had succeeded in breedhig artificìally 
from trout. Mr. Fisher also referred to what he considered an in- 
curreot statement in a newspaper, conceming a Dr. Bobertson, in 
Scotland, having "taken some roe from a female salmon without 
milting it, and that it had produced the fry." Mr. J. Hogg read 
the account itself, as published in the Perth Courier, in Aprii, 1853, 
and which said that Dr. Bobertson, ''conceiving that the ova of the 
female were impregnated, previous to their development, within tìie 
body of the fish," took some " live female trout from the spawning- 
bed, and having. extracted the roes, deposited them in a perforata 
zinc-box," which was placed in a running stream in October last, 
and he foimd in Apnl that several of the ova had hatched. The 
author then considered that this alleged experiment of Dr. Bobertson 
could only be solved by one of the follo wing methods : — First, that 
the ova of the female trout had in some wayreceived the influence of 
the fecundating principle of the male trout previous to Dr. Bobert- 
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fion*8 depomtÌDg them in hìs perforated ànc box ; or, second, tiutt 
the perforated zinc box, which contained the oya, as expressed from 
the females, was plaoed in the runniDg stream, within the fecundat- 
ing influenoe of ite males ; and uf these two solutions Mr. J. Hogg 
gave detailed explanations. He concluded by stating, that, as there 
were doubts renpecting the processes which the female salmon and 
trout naturally adopt, at the spawning season with the males, experì- 
ments on this subject could readily be undertaken by confinìng them, 
at the proper time, in largo glass cases, covered with wìre-gauze, 
like those which bave so recently been erected in the Water Ylvanr 
at the Zoological Gardena, and for which he prc^osed the word Hy- 
drozogrìum, derìved from vSiap, aqua, and ì^utypilov, vivaritim. 

"FiCONDATlON AKTIFICIELLE DEB (EUPB DB POISSONS." BT 

DB. HAXO. 

Tniswork is stated in ihòLiterary Gazett€f to be the best account yet 
publiahed in France of the discovery of Artificially Fecundating the 
^ggB of Fiflh, made some timo ago by two fishermen, named Rémy 
and Gehin, of that country — ^a discovery which, as the reader is no 
doubt aware, enables fish to be multiplied in rìvers by hundreds of 
thousands. 



DOLPHIN OIL. 

A NOTB has been read to the Zoological Society, on the captare of 
DelphinuB orca, in South Greenland, by Mr. BehùUer, of Thorr- 
hayen, which was communicated by Sir Walter Trevelyan, to whom 
it was addressed. It contained the descrìption of a method of cap- 
turing these animals with a net, which had proved so successful that 
the number taken in Westmanham alone sìnce 1843 (when the net 
was first used) amounted to 2200, whereas between 1843 and 1849, 
280 only had been secured. A.s each animai is taken to average 30 
gallons of oil, this branch of industry has produced upwards of 
£4000 sterling to the ìnhabitants of Westmanham in the last ten 
years. 



WATEB BHBIMP. 

Mb. Westwood has read to the Linnsean Society, a paper ''On 
the presence of a species of Water Shrimp, hitherto unlmown in 
England, in a Well, near Maidenhead." llie author believed it to 
bc identical with the Niphargia ttygia of Schiòdle — a shrimp which 
had hitherto been disoovered only in the cavems of Camioli^ where 
also the Proteus anguinvs is found. Mr. Westwood drew attention 
to the fact of the absence of eyes in tìiis genus, and referred to the 
researches of Tarious natiualists, from which it appears that flsh and 
other animals living in subterranean waters are blind, or nearly so. 

^THB AQUATIO VIVABIUM. 

On the borders of the flower bed in the Zoological Grardens, 
Regent's-park, has been constnicted, orystal-palace fashion, of glass 
and iron, a light aìry building, 60 by 20 feet in area, containing 
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aoround ita transparent walls, fourteen 6-feet tanks of piate glass. 
£ight tanks are devoted to living marine animals. lliey inclose 
masses of rock, sand, gravel, corallines, sea-weed, and sea-water ; 
a.nd are abundantly stocked with Cmstacea, Siar-fish, Sea-egga, 
ActiniaSf Ascidians, SJieUed and Skell-lesa Mollvsks, and fish of ike 
genera Gasterostevs, Zo^ua, CrenUabruSj BUnnius, Gobi/us, and Cottuè, 
The whole are in a state of naturai restlessness, now quiescent, now 
eating and being eaten. Here may be seen a brilliantly-coloured 
Actinia, expanding its numerous tentacles, and there a Pecten, open- 
vaJved ; here a Littoria a, crawling stealthily along a rock-crevice, 
there a Balanua waving its grace^ cirri ; while the more active of 
the fìsh and of the shrunp-like crustacea give variety to the scene. 

The Algce, which serve at once as omaments and shelter for the 
animals, and as purifiers of the water, appear to bear their new 
situation as well as the lively zoophytes. The colleption is altogether 
from the Britìsh seas, but the building is so constructed as to be 
capable of being enlarged, and the society does not despair of exhi- 
biting some of the more striking tropical and intertropical forms of 
invertebrate animals. 

The most complete portion of the collection are the Actimat, 
among which the specimens of A. dia/nthv^j parasitica, crassicomis, 
are truly magnificent. The rare Adanaia palliata, Actinia nivea, 
A. miniata, are also objects which merit more than passing attention. 
The tank in which they are grouped together presents a splendid 
harmony of coloiu* hardly to be surpassed by the hues of a skilfully- 
dressed flower-garden. The shelled mollusks are indicated rather 
than repi'esented, but the vivacity displayed by the Pectens and Lit- 
torina are a suBìcient guarantee for what may be done with them 
liereafter. The star-fìsh appear to be rather more difficult in treat- 
ment, but among those displayed in the tank appropriated to them, 
are two fine specimens of Palmipes membranacev>8, which occasion- 
ally fix themselves against the glass walls, and exhibit their exquisite 
structure and bright crimson margin most admirably. Echini are 
not unfrequent, and gorgeously coloured Ophiocomas and Solastera 
brighten up the dark stones and shaded recesses of tiìe Algai with an 
effulgence which is irresistibly charming. A few ITolothurias com- 
plete the series of this division of the British Radiala, which the 
work of Professor Edward Forbes has rendered mom popularly 
known than any other. The crustacea, too, which occupy the adjoin- 
ing tank, are as numerous in species as they are lively in action, 
aJthough the secluded habits of many of them prevent more than a 
amali number being visible at one time. 

One of the most interesting features in this novel exhibition is tiìe 
restless change of position among the several creatures. The visitor 
may occupy the whole day in passing inside and outside the building 
from tank to tank, and yet every time see something new. The 
tanks, visible on both sides, afford 390 square feet of view, and con- 
tain seven tons of sea-water. Of the marine fish, of which the Blen- 
niea and Cotti are almost always at the bottom, it may be said \hsX 
their habits are being now, for the first time, iuvestigated with 
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■ucoess ; and theìr actÌTity and rapacity present effecta so duriotiB 
that the most casual observer cannot help being stmck with them. 
TbÌB exhibition of lìving fiah and invertebrates, beside» exciting much 
curìosity, will be of most impressive usefulness to the studente io 
whom they have been only known hitherto by books amd drìed 
remaios. Tlie public have thronged to it astonishingly, durìng one 
week exceeding 40,000 in number; and greatly are they indebted to 
Mr. Mitchell, the active secretary of the sociefy, for bla zesÀ and 
admirable tasto in the matter. — Literary Gazette, No. 1897. 

Two well-executed engravings of this Yivarìum, carefìilly drawn 
by Samuel Head, have appeared in a late number of the Illuatrated 
London News, 



THB OTSTBB TBADB OF NEW TORE. 

Tbx following curìous details respecting this branch of commeroe 
is from the New York Herald : — ^tìie yearly sales of oysters in this 
city exceed five millions of doUars, and the number of persona 
employed in the business, directly or indirectly, is about fifby thousand. 
Of the whole amount of oysters sold in our markets, about two- 
thirds come from Virginia. One of the most interestìng features 
in the business ìb the transplanting of oysters, or therr removal from 
the "rock," or naturai bed to an artìficial one. More than a 
million doUars' worth are removed every year to artìficial beda^ and 
by this means prevented from spawning, whìch renders them unfit 
for use. 



artìficial pbabls. 
In a recent number of the Journal of the Society ofArts, it was 
stated that " an oyster, or rather a mussel, of the species known to 
naturalists as the myamargaritifera, in which the artìficial pearls 
are formed by the Chinese, had recently been sent to this country." 
These pearls are only obtained near Ning-po, and until lately, very 
little was known of the manner in which they were forméd ; Biid 
the account first published by Sir Joseph Banks was generally 
questioned. The Hermes steamer, however, on a late visit to that 
place, was able to obtain several live ones, in which, on being 
opened, several pearls, as many as eighteen or twenty, were found 
in the course of formatìon. The one sent only contains simple 
pearls adherìng to the shell. It appears tìiey are formed by infano- 
ducing some pìeces of wood or baked earth into the animai while 
alive, which ìrrìtatìng it, causes it to cover the extraneous substanoe 
with a pearly deposit. Little figures made of metal are frequently 
introduced, and, when covered with the deposit, are valued by the 
Chinese as charms. These figures generaUy represent Buddha in 
the sittìng position, in which that image is most frequently portrayed. 
Several specimens have, it is said, been preserved alive in spirìts, 
and others slightly opened, so as to show me pearls. 

HOLLUSCA. 

Db. Gbay has lead to the Zoological Society a paper on the 



ZOOLOGI . 253 

divisian of Stenobranchiate gasteropodous MoUuica, — in which he 
made use of the character afiforded by the mouth, which he considers 
to establish the distinctioii of two great groups, in a much more 
naturai manner than the presence or absence of a syphon in the 
mantle, and to be' more consistent with the habìts of the animals, 
and much lesa liable to exceptions. The character on which Dr. 
Gray chiefly relies, is, the form, disposition, and number of the 
teeth on the linguai membrane. M. Deshayes made some observa- 
tions upon the manner in which the animai» of these groups take 
their prey. 

REPRODUCTION OF THE TOAD AND FROG. 

A PAPER by Mr. E. J. Lowe, F.G.S. has been oommunicated to 
the Koyal Society. It contains some remarks contrary to the 
generally received notion of the proo'eation of these r^tiles. Bay^ 
and most naturalists, at least oonsider toads and frogs as oviparous 
animals, yet it is apparent that they are viviparous as well, or if 
they do not bring forth their young alive, bave the power of repro- 
duction in a different manner to the ova and subsequent tadpole. 

Mr. J. Hìgginbottom^ of Nottingham, who has paid great attention 
to this subject, has clearly proved the development of the tadpole to 
the perfect toad in situations wholly deprìved of light, as Mr. Lowe 
has several times witnessed. The present remarks are intended to 
show that occctsionally frogs and ioada are reproduced in localities 
where it would be impossible for the intermediate stage of tadpole to 
bave any existence. 

Mr. Lowe's remarks show the probabìUty that frogs are occa- 
sionaUy bom alìve in situations where no water can be foimd for 
the spawn to be deposited in ; and that toads are either reproduced 
in the same manner, or from the egg directly. The latter mode 
seems most likely, owing to spawn having been found previously to 
the young toads. 

Mr. Hìgginbottom states that the same remark on the birth of the 
Trìton, without the stage of tadpole, has been mentioned to him. 

DISCOVBRT OF A FROO IN NEW ZSALAND. 

DiEFFBNBACH, in his Travels, states that he saw neither toads 
nor frogs in New Zealand. The Rev. Mr. Taylor, in his '' Leaf &om 
the Naturai History of New Zealand," makes no mention of frogs. 
Dr. Sinclair, who has contributed so much to the Fauna of New 
Zealand, states, that he never saw or heard of a frog in the country ; 
and the missionaries and natives declare that they had never either 
seen a frog, or heard the croak of one. Hence it was generally 
beUeved that frogs did not exist in New Zealand. However, in 
October, 1862, four fix)gs were found by a party of gold-diffgers, in 
the hills around the biarbour of Coromandel. They were shown to 
many of the natives, one of whom was Taniwha., a celebrated chief, 
who recollected Captain Cook's last visit to the country. None of 
these individuab had ever seen the animai before, nor oould they 
givQ any name to it. When the charaeter of the naw ahnost extiiiot 
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native rat in New Zealand became known, it fumished a IttìV in the 
chain of evidence regarding the coimtries firom whence the New 
Zealand race orìginaUy carne; and the disco veiy of the frog- maj 
throw a ray of Ught on some obscure geoiogical questions in New 
Zealand. — JarrnsorCs Jowmalf No. 109. 



INSECT8 ATTACKING VINES. 

Mr. John Curtis has read to the Linnsean Society " A Note 
regarding the Weevil of the Vine, and ita Parasite." The injury 
sustained by the vineyards in the south of Europe from the attacks 
of insects, has long occupied the attention of naturalista, a^d their 
history and economy have been ably investigated by Messre. 
Walckenaer and Andouin. Among the beetl^, a weevil {attelabm 
hetuleti, Fabr.) sometìmes does very extensive mischief to the vin^ 
of Burgundy, whilst in England it feeds upon the birch. In Jnne 
last, Mr. Gurtis's attention was drrected to the vines in the Botarne 
Gardens at Grenoa, which were attacked with mildew ; when he saw 
the leaves of the vines roUed up like cigars. Dr. Debey describes 
how the attelabus betulse generally cut and roll the leaves with 
mathematica! precision; and Mr. Curtis stated that the female 
weevils cut the leaf through, across the transverse diameter^ without 
dividìng the midrib^ deposit an egg or two upon the upper surfiace, 
and subsequently roll up the lower portion, leaving the upper part 
untouched, so that it remains green for a considerable time. The 
attelabus betuleti, however, seems to differ in her mode of manipula- 
tion from the attelabus betulse, and most other weevils; since the 
author observed in this case no cutting transversely, the entire leaf 
appearing to be roUed up from the base to the tip. Mr. Curtis then 
caUed attention to a memoir by Professor Filippi, of Turin, relative 
to a minute hymenopterous insect, whose province it is to keep down 
the multiplication of attelabus betuleti. This little four-winged fly, 
probably a pteromalus, contrives to lay its eggs in those of the 
weevil ; but the most extraordinary part of M. Filippi's discovery is, 
that a stili smaller insect, of the same family, deposits an egg in that 
of the parasite, so that the maggot of the first parasite becomes the 
food of the second. It is a curious question, says Mr. Curtis, how, 
when, and where the egg of the second parasite is introduca into 
that of the first. We are well aware that many minute hymenoptera 
puncture the eggs of other insects to deposit their own ; but we never 
before heard of these being again punctured by other parasites. The 
author concluded by pointing out the great importance to those 
engaged in the pursuits of agriculture and horticulture, of becoming 
accurately acQuainted with the economy of parasitic insects, by 
whose agency other noxious insects are rendered much less destruc- 
tive than they must otherwise become, if unchecked in their multi- 
plication. At the request of Mr. Curtis, the secretary (Mr. Bennett) 
afterwards translated from the originai Italian, and read to the meet- 
ing, part of Professor Filippi's very interesting memoir, by which it 
appeared that the views attributed to hìm by Mr. Curtis, and which 
'he had, in point of fact, originaUy entertained, had, on further exa- 
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mination, been oonsiderably modified, he h&ving eventually come to 
the conclusion that the two larvse above descrìbed belong to one and 
the sanie s^ecies, and afford a very remarkable mstance of what 
Steenstrup ha? called ''the altemation of generatìons," the ptero- 
malus, not producmg, m the first mstance, creatures like itself, but 
intermediate bemgs, which are the mothers of other offsprìngs, which 
are capable of bemg developed into perfect pteromali. These inter- 
mediate beings bave receìved from Steenstrup thename of ** nut^s." 
It has long been known that aphides, or plant-lice, possess the won- 
derful property of generating other fertile and vìviparous aphides 
without copulation, as in the case of the pteromalus the first larva 
generates the second; but M. Filippi points out that there is a 
remarkable difference between the two cases ; the viviparous aphides 
must he considered as females in which the eggs are developed by 
the remote influence of a copulation between ^eir parents, grand- 
parents, or stili more distant ancestors, to which the successive gene- 
rations of progeny ali bear a dose resemblance, whilst the first larva 
of the pteromalus is entirely destitute of sexual characters, to say 
nothing of the immense differences of extemal conformation between 
it and the winged insect whence it proceeds, and which it is destined 
to reproduce. 

NEW SILK INSECT. 

Mr. Westwood has exhibited to the Entomological Society speci- 
mens of the silk produced by this new insect, which were in different 
stages of manufacture. The insect is a native of western tropical 
Africa, whence the specimens were recently imported. Mr. West- 
wood has also figured and descrìbed the insect in the Crardener's 
Chronicle. 

The silk is descrìbed by the Rev. Henry Venn, as a kind of wild 
silk extensively used in the manufactures by the natives. " It was 
communicated by a native negro, who received a few months' instruc- 
tion in this country, including medicai teaching, and who is now 
practising in bis native town (Abbeokuta), about sixty miles north of 
Lagos, in the Bight of Benin. " The silk is found suspended to twigs 
in largo masses, as largo as a man's double-fist, and each comprising 
several hundred cocoons. It must therefore he carded like wool. A 
careful examination of the materials before him bave led Mr. West- 
wood to conclude that the perfect insect is a moth smaller than that 
of the common silkworm, that it has wings strìped with a dark 
colour, and that there is but very little difference extemally to be 
perceived between the males and females ; but until he obtain more 
perfect specimens, he cannot predict the family of moths to which 
this species belongs. 

NATURAL HISTOBT PH0T00BAPH8. 

Db. Lankesteb has communicated to the Brìtish Association a 
paper "On Photographic Plates and Illustrations of Microscopie 
Objects in Naturai History." The object of the author was, to draw 
attention to Photography as a means of procuring accurate copies of 



256 YEAB-BOOK OF FACTS. 

objects of luitiiral history, — more especiaJlf of thoee only seen by the 
microBCope. The disadYantage of drawings in natiural histoiy was, 
tbat ihey more often represented the vìews of the author than correct 
delineatioDS of the object. This was so muoh the case wìth drawings 
of microscopie objects, that the representations of di£Perent ofaservers 
of the same thing could hardly be reoognised as similar. 

BLEEP or PLANTS IN THE AnCTIC BEGXONS, 

Mb. Seemann, the naturaUst of Kellett's Arctic expedition^ states 
a curious fact respecting the condition of the vegetabLe world dnrìng 
the long day of the arctic summer. Although the sun never sets 
whilst it lasts, plants make no mistake about the time when, if it be 
not night, it ought to be, but regularly as the evening bours approach, 
and when a midnight sun is several degrees above tibe borìzon, droop 
their leaves and sleep even as they do at sunset in more favoured 
clìmes. * * If man," observes Mr. Seemann, " should over reach the pok 
and be undecìded which way to tum, when bis compass has become 
sluggish, bis timepiece out of order, the plants which be may happen 
to meet will shew him the way ; their sleeping leaves teli him tìiat 
midnight is at band, and that at that time tiie sun is standing in the 
north." — American Awnual of Scientific JHacovery, 



GiaAKTIC TBSE IN CALIFOBNIA. 

The Gardener's Chronicle announces the disoovery, in CalìfcnnÙL 
of a most magnificent comferous tree, 300 feet high, which, from 
its extraordinary height and largo dimensions, may be termed the 
monarch of the Califomian forest. It inhabits a solitary district ob 
the elevated slopes of the Sierra Nevada, near the head water of the 
Stanislau and San Antonio rivers, in lat. 38** N., long. 120** 10' W., 
at an elevation of 5000 feet from the level of the sea. From eighty 
to ninety trees exist, ali within the circuit of a mile, and ^ese 
varying from 250 feet to 320 feet in height, and from 10 to 20 feet 
in diameter. Their manner of growth is much like Sequoi (taxodium 
sempervirens) ; some are solitary, some are in pairs ; while some, and 
not unfrequently, stand three and four together. A tree recentlj 
felled measured about 300 feet in length, with a diameter, includila 
bark, 29 feet 2 inches, at 6 feet from the groimd; at 18 feet from 
the ground it was 14 feet 6 inches through; at 100 feet from the 
ground, 14 feet; and at 200 from the ground, 5 feet 5 inches. The 
bark is of a pale cinnamon brown, and from 12 to 15 inches in 
thickness. The branchlets are round, somewhat pendant, and 
resembling a oypress or juniper. The leaves are pale grass-green. 
Those of the young trees are spreading, with a sharp acuminate 
point. The cones are about 2 4 inches long, and 2 inches across the 
thickest part. The trunk of the tree in question was perfectly 
solid, from the sap-wood to the centro; and^ judging from the 
number of eoncentric rings, its age has been estimated at 3O00 
years. The wood is light, soft, and of a reddish colour, like red- 
wood or taxodium sempervirens. Of this vegetable monster, 21 feet 
of the bark, from the lower part of the trunk, bave been put in the 
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naturai form in San Francisco, for exhibition: it there forms a 
spacious carpeted room, and contains a piano, with seats for forty 
persona. On one occasion 140 chUdren were admitted without in- 
convenience. An exact representation of this tree, drawn on the 
spot, has been lithographed. What a tree is this ! of what a por- 
tentous aspect and abnost fabulous antiquity ! They say that the 
specimen felled at the junction of the 8tanislau and San Antonio was 
above 3000 years old — ^that is to say, it must bave been a little plant 
when Sampson was slaying the PhUistines, or Paris running away 
with Helen, or ^neas carrying oS gooà pater Anchises upon his filial 
sboulders. And this may very well be true, if it does not grow 
above two inches in diameter in twenty years, which we believe to 
be the fact. At ali events we bave obtained the plant. The seed 
. received by Messrs. Yeitch, King's-road, Chelsea, has ali the appear^ 
ance of vitality ; and since the tree is hardy and ev^green, it is a 
prodigious acquisition. 

THB DBODORA PINE-TBSB. 

An interesting Report has recently been published, addressed to 
the Bight Hon. T. F. Kennedy, Gommissioner of Woods and Forests, 
by Dr. J. F. Boyle, late superìntendent of the Fast India Gompany's 
botanical garden, Saharunpore, on the introduction and cultivation 
of the Deodora (the most valuable of the pine trees of the Himalayan 
mountains) in Great Britain. This tree is indigenous to the 
Himalayas from elevations of 5500 up to 12,000 feet above the sea, 
and is of a very hardy nature ; growing on the tops of ridges and 
at the head of goi^es, where it is exposed to great vicissitudes of 
temperature and violent gusts of wind : it flourishes aJso in the 
poorest soils. The deodora is represented in this report to be most 
valuable as a timber-tree. A group in the neighbourhood of Simla 
measured on an average 10 feet in gìrth, and another group nearly 
11 feet, taken at fi ve feet from the ground ; while on ^e northem 
decUvity of the Himalayas they bave been measured from 20 to 30 
feet in girth at the same height from the soU. The timber is stated 
to be most exceUent in quaUty, being sufficiently dose in texture to 
be made ìnto articles of fumiture, and is of great strength and 
durability. It requires little or no s^asoning, and takes the saw 
kindly, though it will not split into planks. ^e deodora is said to 
be preferred by the natives of the Himalayas for the construction of 
houses, temples, and bridges, and is used not only under cover, but 
for the verandahs, roofs, and extemal framework of houses, and for 
the piers of bridges. It is considered almost imperishable, and 
peculiarly exempt from the attack of worms and insects ; its only 
defect for buil(Ung purposes arises &om its extremely inflammable 
nature. The deodora is, however, owing to its strength and dura- 
bility, admirably adapted for naval and architectural purposes, and 
it is said that a boat built of this wood will last from 20 to 30 years. 
There seems, therefore, no doubt of the deodora being fit for aU 
the uses to which any of the pine-tribe are applied in Europe. 
So early as 1819 attempts were made to introduce the deodora int 

s 



258 TEAB-BOOK OF FACT8. 

thui country, but they do noi appear to have been Buocetnfiil untai 1 831, 
when the Hon. L. Melville brought over some seeds, from v^hich 
moBt of the kurger deodoras in Great Brìtain, from 20 to 25 feet, may 
be traoed. The deodora, whìch nsed to be one of the dearest, is now 
one of the cheapest of the reoently introduced foreign pine trees ; the 
prìce havìng formerly been a guinea a plant> whìle they can now be 
Lui for 6(2. each. Xt is stated that there are few parte of the Biitiah 
Islee where the deodora will not sucoeed, as it already flouxiahes as 
fiur north as Forres. — Times. 



THE SOAP PLANT. 

Thb Vienna joumals announce that a firm of California bas sent 
home to that city some seeds of the soap plant. It grows wild in 
Galifomia, rìsing tothe height of about a foot. The plant fades 
away in the month of May, and inside each is a ball of naturai soap, 
superior, it is asserted, to any that can be manufactured. 

INSTANTAinEOnS FLOWERmO OF PLAUTTS. 

Mb. Hebbbbt has exhibited at Onslow-house, Brompton, his 
method of causing plants to blow almost instantaneously. Hie 
plants selected — a group of geraniums and a rose tree — ^were planted 
m two raiher deep boxes of garden mould, previously prepared with 
some Chemical manure, and were then covered witii glaes shades. 
Mr. Herbert next proceeded tó ponr over the roots, from a small 
watering-pot, a chemical mixture, whìch uniting with the ingredients 
already in the earth, caused a great beat, as was shown by an intense 
steam of yapour, which was evolved wìthin the shades, and allowed 
to some extent to escape through a small hole in the top, which at 
first was kept dosed. The effect upon the geranìmns was oertainly 
almost instantaneous, the buds beginning to burst in about five or 
six minutes, and the plants being in full bloom within ten minutes, 
when the blossoms were gathered by Mr. Herbert, and distrìbuted 
amongst the ladies present. With the rose-tree the exhibitor was 
less fortunate, Mr. Herbert explaining that it had only been in his 
possession about half or three-quarters of an hour, and he had liiere- 
fore not had sufficient time to prepare for the experiment, therebj 
evinclng that it oocupies mere time than would appear to the casual 
obseryer to be the case. 
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ON SOME NEW POINTS IK BBITISH aEOLOOT. 

Professob e. Fobbeb, President of the Geological Society, has 
read to the KoyaJ Instìtution, a paper of new resulta and new Inter- 
pretations of tiie Geology of the Isle of Wight, the bay of White- 
cliff proving to be a rich source of novel geological infonnation ; 
and a great portion of the Isle of Wight, on further examination, 
tiiming out to belong to a division of tiie older tertiaries that had 
neverbeen demonstrated to exist within the British islands. For 
the detaìls see the PhUosophical Magazine, No 39, We quote Pro- 
fessor Forbes's conclusion :■ — 

The peculiar nndulatory contoar of the snrface of the flavìo-marine portion of 
the lale of Wìeht, ìs due to the eentle rolling of the beds in two directìons, ono 
parallel witìi the strats of the chalk rìdge, and the other at right angles to it. 
The valleys and hills running northwards to the sea depend upon the synclinal 
and antìcunal curves of the latter system of rolla, a fact hitherto nnnotìced, and 
the n<Hi-recognition of whioh has probably been one cause of the erroneous inter- 
pretatìon of tìie structure of the Isle of Wight, hitherto reeeired. The tmnca- 
tions of these curves along the coast of the Solent ezhibit at interrala beautdAii 
ajid much neglected sectìons, well worthy of careful study. There is one of these 
sections near Osbome. Her Majesty's residence stands upon a geological forma- 
tion hitherto unrecognised in Britain. Near West Cowes there are several fine 
sections along the shore. The total thickness of unclaaaified strata in the Isle of 
Wight is 400 feet ìf not more, and within this range are at least two distinot 
Bets of organic remains. The fluvio-marine beds in ali, including the Headon 
Beiìea, are very nearly 600 feet thick. 

SINaULAB GBOIiOaiOAL TAOT. 

At Modena, in Italy, within a circle of four miles around the 
city, whenever the eartìi is dug and the workmen arrivo at a distance 
of 68 feet, they come to a bed of chalk, whìch they bore with an 
anger, five feet deep. They then withdraw from the pit before the 
auger is removed, and upon its being drawn out, the water bursts up 
witii violence, and quickly fills the well thus made — the supply of 
water being neither afifected by rains nor droughts. At the depth of 
fourteen feet are found the ruins of an ancient city, houses, paved 
streets, and mason work. Below this again is a layer of earth ; and 
at twenty-six feet walnut trees are found entire, with leaves and 
walnuts upon them. At twenty-eight feet, soft chalk is found, and 
below this are vegetables and trees. 

COAL IN GEBICANT. 

At the late Meeting of the German Association for the Advanoe- 
ment of Science, held at Tubingen, Professor Kamat announced that 
Germany had Coal enough to supply herself and ali the rest of the 
world for the next 500 years. 

aEOLOOT OF THE INTEBIOB OF AUSTBALIA. 

Mb. J. Galvebt has communicated to the British Association, 
** Some Observations on the Interior of the Australian Contin^it." 

8 2 
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The wrìter stated his belief that as there was a great range of hiQs 
on the eastem side of Australia, there must also be another great 
granitic range on the N.W. He had made an expedition into tLe 
interior, which he had ascertained to consist of great sali plains con- 
siderably depressed below the level of the sea. In the S.E. of 
Australia he had observed two sets of boulders : one s^es, derived 
from distant snowy ranges, oonsìsted of hard masses of granite, with 
scratched surfaoes, were dispersed over the plains to the south-east : 
the other set consisted of masses, not transported, but bouldered by 
the action of the weather, which caused large hemispbezical layers 
to sheil off, some of them capable of holding water. 

THE COAL FIELD8 OF AUSTRALIA. 

An important Beport has been made from the Grovernment geolo- 
gist (Mr. Stuchbury) to the Golonial Secretary, which contains some 
valuable information as to a new coal-field he had met with on the 
Talbragar river. " The existence of beds of coal" (he observes) " so 
far west, cannot be deemed otherwise than very important, taking 
into consideration the deyelopment of the interior by steam communi- 
cation, which will undoubtedly soon^ or later be ramifying itself 
throughout the country by a network of KÙlways. We bave seen evidence 
of coal along the line of the Cudg^^ng ; first near Mudgee, at Cloudy 
Bay, at Guntewang, near Oobbera, on the Talbragar itself, near 
GiUis* station ; and, from the immense extent of the sandstone forma- 
tion, it may fairly be presumed that it might be obtained, by sinking 
shafts, as far north as the Castlereagh Biver, west to Dubbo, south 
to near Madgee, and cast to Belaro. Independent of the lax^ area 
north of the Castlereagh, it is highly probable that the whole extent 
of country coloured as sandstone will be foimd to contain ooal, with a 
few exoeptions, in such instances as where the granites, trap, and 
other igneous rocks bave intruded themselves, or where the sandistone 
but thmly oovers the schistose rocks. 

''Upon a second visit to Mangullia (Rhodes's) another and much 
thicker stratum of coal than that previously described, was obsenred, 
probably several feet thick. 

'' In the neighbourhood of the Macquarie G-ap, although I did not 
Bucceed in findmg coal, there can be no doubt of its oocurrenoe below, 
as I found several very beautiful foesil plants in the aigiUaceous 
shales, which are invarìably superimposed upon coal seams." 

In a creek, Mr. Stuchbury found beds of nearly pure magnesia, 
from five to six feet thick. If this should prove to be of commercial 
value, it might be obtained in almost unlimited quantities. The area 
of this coaJ-field cannot be less than 16,000 square miles ; much of 
this, of course, is seated at too great a depth fór profitable working, 
but at Newcastle and the banks of the Hunter river, it crosses out to 
the surface in seams of from four to ten feet in thickness, with inter- 
meiiate beds of conglomerate, requhrìng neither the making of shafts 
nor the erection of steam-engines. Conmiencing in the county of 
Durham, about 150 miles north of Sydney, the coal extends to the 
precipitous vaUeys of the Blue Mountains, which bere traverse the 
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interior at a distance of about 60 miles from the ooast ; proceeding 
Bouthward, the seam extends to Bernina, a amali town on the 
XUawara river, about 75 or 80 miles south of Sydney. As a steam 
coal, ìt h^ been found, on analysis by Sir H. de la Beche, to be 
identical with the Hurworth Wall's End. 



GOLD-FIELDS OP VICTORIA, OR PORT PHILLIP. 

Thb following paper has been communicated to the Geologìcal 

Society by Mr. G. H. Wathen. The " Ausiralian Alpa" are a series 

of mountain ranges, that pass roimd the south-eastem corner of 

Australia (nearly parallel to the ooast-hne, and from 50 to 80 miles 

from the sea), and form a part of the main chain of the Oontinent. 

This mountain chain, in Victoria, consists of clay-slates, mica-slates, 

and flinty slates, together with granite, in a suocessional arrangement, 

forming coUectively a recurring series. The strata are ali nearly or 

quite vertical, with a north and south strike ; and are intersected by 

numerous quartz veins, running at an acute angle with the slate. 

Yast plains of trap, forming high table-lands, run up to the base of 

the mountains, and probably cover their lower slopes. It is in the 

valleys and gullies of these mountains, and not very far from their 

jimction with the trappean plains, that the rich deposits of gold are 

f ound. Gold has been discovered at several points along this zone of 

mountains ; but the richest deposits opened in the colony of Victoria 

(and indeed in the whoK continent) are those of Ballarat and Mount 

Alexander. The former is about 55 miles N.W. of Geelong; and 

the latter, about 75 miles N.W. of Melbourne. The enormous 

amount of gold which the latter district has yielded has been derived 

chiefly from two valleys, with their gullies and ravines. These 

valleys are known by the names of the streams or " creeks" that run 

through them. One of these, Forest Creek, takes its rise in the 

granite forming the centrai mass of Mount Alexander ; the other has 

its source in the high and broken ranges of slate that environ the 

Mount. Both creeks are tributaries of the rìver Loddon, on the 

banks of which, also, gold is found in small quantities. The Ballarat 

gold-field lies at the junction of the slate, with a trappean tract, about 

seveu miles from an extìnct volcuio, known as Mount Beninyong. 

The originai matrix of the gold seems to be the above-mentioned 
quartz veins, that traverse the slates generally in a north and south 
direction. The wearing away of the slate rocks and their quartz 
veins, by the action of the weather and by aqueous agency, has given 
rise to the auriferous beds of gravel and day occupying the beds of 
the ravines and valleys at the present day. Occasionaliy the gold is 
found at or near the surface of the soil, diffused through the grave! 
Sometimes it lies as much as 30 feet beneath the surface, embedded 
in clay, either immediately upon the rough rock surface below, or 
just above a white clay known by the miners as ** the pipe-clay ;" and 
it may be met with in other localities at évery intermediate depth. 
In some places, boulders of quartz and beds of hard concrete of 
quartz and slate pebbles, occur in the auriferous clays. These 
different oonditions of the auriferous beds depend upon the physicp 
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oharaoters of the guUies and the valleys down which the diifted 
mAtemlfl have beai carried, Mid upon the vaTying' force of tìie 
water-power that at different tìmes and at different plaoes has been 
bronght to bear upon this shingle, sand, and mud. Thus, in the 
oreekfl, the deposita in theìr channels are rìchest at points w^bere the 
fltream has been impeded in its oourse, either by frequent sinuosities 
or by being crossed by a bar of rode : this holds good with the de- 
■erted channels of streams also. When aurìf erous days and graveìa 
oocur in the dry gullies desoending from the higher ranges, the rìchest 
deposita are always found in the ancient channel or bed of the ^olley, 
ofien occupying a very narrow area ; but where these guUies oontract 
at their junction with the largar yalleys, the auriferous clays aj*e often 
ocmtinued up the sides of the enclosing hills, even to their cresta ; and 
the distrìbution of the beds and of the gold is very variable under 
these circumstances, as though the beds had been bere deposited by 
means of strong oonflicting eddies and currents. It appears, that 
with r^fard to Victoria, the gold has been arrested in the snudi 
mountain ravines and gullies, and was not washed down to the buger 
streams. Auriferous sands in river banksi or in diluviai plains ci the 
low lands, are unknown in this oolony. The methods of working 
the gold-bearing alluvia, either at the surfaoe or by pits and " holes," 
vaiy, of course, according to the depth to be attainói, and the means 
at the command of the miners. The methods of separating the gold 
firom the gravels and clays are the same as those used elsewhere in 
New Soutii Wales and Califomia. [Besides the BaJlarat and Mount 
Alexander Gold Fields, "diggings" bave been opened at Mount 
Blackwood, and on the Moorabool River, near Ballarat; on the 
Plenty and the Yarra Yarra Bivers, N.E. of Melbourne; on the 
Mitta Mitta Kiver and Lake Omeo, in the N. E. part of the colony ; as 
well as at several points along the eastem portion of the boundary line 
between Victoria and New South WaleB.}—Athe7iceum, No. 1321. 

NATIVE HETALLrO IBON. 

Db. Akdbewb, in an examination into the minute stnicture of 
basalt, has found evidence of the existence of Iron in a native state. 
After pulverizing the rock, and separating with a magnet, l^e grains 
that were attracted by it, he subjected these grains, which w&re 
mostly magnetic iron, to the action of an acid solution of sulphate of 
oopper in the field of a miscrosoope. 

tìiis salt produces no change with the oxide ; but if a trace of pure 
iron be present, copper is deposited. In bis trials, there were occa- 
sionai deposits of copper in crystalline bunches ; the largest of which 
obtained was little more than one-fiftieth of an inch in diameter. He 
observes, that with 100 grains of the rock, three or four deposits of 
oopper can usually be obtained. The basalt of the Giant's Cause- 
way affords this evidence of the presence of native iron, but lese so 
than the Slievemish basalt. 

The same result would be produced if the nickel or cobalt were 
present in fine grains ; but Dr. Andrews considera this very improbable. 
The same basalt afforded, on microscopìe examination, augite, B»g- 
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netic iron, pyrìtes, and a oolourless glaasy miueral. — American 
Jov/mcU of Science and Aris, No. 45. 



DISOOVEBY OF TIN IN VICTOBIA. 

Mb. J. M. Stephen, Yioe-President of the G«ological Society of 
Victoria, in examining several minendogical specimens from the 
Ovens, has discovered Oxide of Tin in quadrangular crystals, with 
P3rraimdal tenninations, being the common form of that valuable ore 
of tin. As the discovery of this metal in Victoria must prove of yaat 
importanoe to the colonista, being stated to be in great abundance, 
Mr. Stephen has taken pains to prove by every known test, that not 
unly the red crystals, but also the black fragments, or black sand, as 
the superficial observer would describe it, are the most valuable tin 
ore known. 

"First, (says Mr. Stephen) I bave fused one of the grains of the 
black fragments, with t^e blow-pipe in charcoal, which is a difficult 
operation with this ore, using the two fluxes of borax and carbonate 
aè soda ; and I bave extracted a globulo of pure tin from that grain 
(flattened with the pliers when cooling), together with the scoria 
attached to it — ^the most indisputable test. Secondly, I bave trìedin 
vain to dissolve it in either of the acids, which is another proof of its 
being oxide of tin. Thirdly, I bave proved by weìghing it in the 
hydroetatic balance, ih&i its specific gravity agrees with that assigned 
to it by Professors Phillips and Dana (about 6. 5, or six and-a-half 
times as heavy as water), being nearly doublé that of the spinai ruby ; 
and, by Mohs' scale of hardness, that it is not so hard as that gem. 
Liastly, by its crystal (a four-sided rectangular prìsm, terminateci by 
pyramidal planes), fracture, colour, and streak, and the condition 
under which it is found at the Ovens, associated with grains of gold 
and tourmaline, èuc, and which agrees with that of Comwall, that it 
is stream tin, or débria of tin veins, which is separated from the 
gravel by washing, as the name imports ; and in ali probability tin 
lodes wiìl be found in the neighbourhood. 

'' I heartily congratulate our fello w-colonists that this valuable 
metal, so long sought for by experìenced CSomish miners in South 
Australia, has at length been found in the colony of Victoria in such 
apparent abundance, presenting another profitable field for the em- 
ployment of the surplus population and capital of the mother country." 
— AuKtralian and New ZeaUmd Gaaette, 



GOLD IN THE BBITISH ISLANDB. 

Mb. J. Calvebt, in a paper read to the Brìtish Association, states, 
£rom bis own exploration, from researches in varìous works, and from 
Communications, Gold was found in forty counties in these islands, 
and over an area of 50,000 square miles. He thus classified the gold 
regions :— The West of Enghmd, North Welsh, Mid-Enghmd, North- 
umbrìan, Lowland, Highland, Ulster, and Leinster. The West of 
England region might be divided into three distrìcts — Comwall, 
Dartmoor and Exmouth, or West Somerset. In Comwall, the tin< 
streams, which were of the same composition as gold diggings, had 
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long been known to oontsm nuggeta and ooarse dost, or hops of gotd, 
bui had only been slightly worked by Sìr Christopher Samrkins, at 
Ladoch. The largest Comish nugget was net worth more than about 
ten guineaa. The Comish dìstricts were yery rich in gold. The 
Dartmoor distrìct oontained gold in ita northem and southern streams. 
A miner, named Wellington, got about 40/. worth of gold, at Sheep- 
ston, and Mr. Calvert had obtained gold from the granite by tius 
prooess. In the West Somerset were four companies for working 
gold ores. From fifty-five tona of Poltimore ores, one hiindred and 
two ounces of gold were lately reduced, being at the rate of sixteezi 
pennyweighta per ton, ortwice the rate of the St. John del Key ores. 
The West Somerset distrìct probably embraced gold sites at Combe 
Martin and the Mendipa. The Nortìi Wales distrìct might embrace 
ali the western counties of the principalìty. There were no reported 
rìver depoeits, but gold orea had bc^n worked at Camhusian, Isso, 
Berthllwyd, Dolfrwynos, and other places. The Northumbiian re- 
gions embraced Alatone Moor ; but the chief known gold-field w^as in 
Weatmoreland and Cumberland. In the Goldscoop mine gold had 
been found.in the oopper for agea, and he (Mr. Calvert) had discovered 
it in man}^of the orea and rìvera of the diatrìct. He showed specùnens 
from High Treby, Caldbeck Fells, the Buttermere and Crumwick- 
road, Borrowdale, Buttermere, Bassenthwaite, and a fine lump of 
gold gossan, whìch weighed orìginally fifty-seven oimoes. The south 
of Scotland distrìct had only been worked for its rìver deposits in 
Clydesdale and Nithsdale, but in bis (the lecturer's) opinion it ex- 
tended throughout the lowlands. Grold was found in above forty 
brooks or gulhes, and ali of the minerà bave gold for sale^ obtained 
in their holiday excursions. . 

Mr. Calvert mentioned that in the manuscrìpts of Queen ^Elìza- 
beth's time the diggers relied on keele, a reddish earth, as an indica- 
tion of gold, and the miners do so now. He had seen it also in Weat- 
moreland, and had recognised it also in Australia and elsewhere. He 
found gold in the Lowther Bum, Long and Short Cleuch Buma, 
Mannock Water, Keppel Bum, Glengomar, Elvanwater, Goldscour, 
and other placca. At Wenlockhead he aaw gold in the midst of the 
town. At one place the miners, two yeare ago, got gold, which at 
Glasgow they sold for 421. Gold was reported in Perthahire, Fife- 
shire, Stirlingshire, and Linlithgowshire. The Highkmd gold regions 
were unexamined. Grold localities had been reported in Aberdeen- 
shire and Sutherlimdshire. The Wicklow diggìngs were only shortly 
referred to. It appeared by retums obtained from the Dublin gold- 
smitha, that the present supply of the peasantry was about 2000/. 
a-year. In Ulster the peasantry work the aura of gold mountains in 
Antrìmshire, and the Mayola streams in Londonderry yielded gold. 
The yearly produce of gold in these islands was now about 5000/. 
a-year, which might be largely increased. The number of gold hear- 
ing streams known was one hundred. Gold had been found in nearly 
aU the clay-slate distrìcts. Many of these were worked in the Middle 
Ages, and probably also by the Romans. Gold, in ores, was found 
associated with Silver, lead, copper, iron, and zinc; with quaitz, 
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granite, siate, oxide of iron, sulphate of iron. These ores bave onl 
been worked of late in Devonshire and Merionethshire. The river 
deposits were rudely worked by the miners or peasantiy in Wicklow, 
Lanarkshire, Antrimahire, and Devonshire. The washing of gold- 
stufif in our home districi» was veiy rude, and not equal to that in 
Australia, nor had there been for a long time any deep workings. 
Many rìch gold ores were thrown away, and much metal was pro- 
duced from which the gold was not refined. The only two gold-fields 
which had yet been worked had yielded considerable amounts : the 
Lanarkshire dìstricjb from a quarter of a mUlion to half a million, the 
Wicklow above 100,000^. The largest known nuggets were three 
pounda from Lanarkishire, and others of two'pounds and a half from 
there and Wicklow. The importance of attending to this branch of 
the national resources was strongly urged. Mr. Calvert concluded 
by stating, that he considered the clay-slate formations of Canada 
would soon be discovered to be a vast gold-field. — Athencewai, No. 
1361. 

THE EXTINCT 0ENU8 NESODON. 

Pbofessob Owen has read to the Royal Society, a *' Description of 
some species of the extmct genus Nesodon." The author commences 
by referring to a genus of extìnct herbivorous mammals which he had 
founded in 1 886, on certain fossi) remaìns discovered in Patagonia ; 
and which, from the iasular disposition of the enamel folds charac- 
teristic of the molar teeth, he had called Nesodon. Subseqent trans- 
missions of fossils from the same part of South America, by their 
discoverer, Capt. Sulivan, B.N., now enabled the author to define 
four species of the genus. 

The structure of the grinding teeth proving the extinct animai to 
bave been herbivorous ; the number and kinds of teeth in the entire 
series show that it was ungulate. In this great naturai series of 
mammalia the author next shows that the Nesodon had the nearest 
affinities to the odd-toed or Perissodactyle order amongst the existing 
species ; but certain modifications of structure, hitherto peculiar to 
the even-toed or Artiodactyle Ungulates, are repeated in the cranium 
of the Nesodon: more important marks of affinity are pomted out in 
the Nesodon to the Toxodon; and both these extinct forms of South 
American herbivores are shown to agree with each other in characters 
of greater value, derived from the osseous and dentai systems, than 
any of those by which the Nesodon resembles either the Perissodactyle 
or Artiodactyle divisions of hoofed animala. 

Of the genus the author defines four species : — ^The first, about the 
size of a Lama, is the Nesodon imbricatus ; the second, of the sìze of 
a Zebra, is the Nesodon StUivani; the species to which belong the 
portions of skull, with the teeth, described in the present memoir, 
did not exceed the size of a largo sheep, and is termed the Nesodon 
ovitms; fourthly, a species of the size of a Rhinoceros, Nesodon 
magnus, ia satisfactorily indicated by a grinder of the upper jaw. In 
conclusion, the author remarks, that the osteological characters de- 
fining the orders of hoofed quadrupede, called Proboscidia, Perisso- 
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dactyla, and Artiodactyla, are associated with modifications of tbe 
soft parte of euch importance, as not only to establish the prmcìple of 
that temary division of the great natund group of UngvlcUa, bui to 
indicate that the known modifications of the skeleton of the extinct 
Toxodons and Nesodons of South America, in the d^nee in which 
they differ firom the osteology of the ah^eady defined orders of Ungu- 
lata, must have been associated with ooncomitant modifications of 
other parts of their structure which would lead to their being^ placed 
in a distinct division, equal to the Proboscidia; and, like that order, 
to be more nearly allied to the Perièsodactyla than tiie Artiodactyla. 
This new division of the UngtUata the author proposes to cali Tojro- 
doTUia ; and he remarkh that its dentai and osteal characters, while 
they illustrate the dose mutuai afiinities between the Nesodons and 
Toxodons, tend to dissipate much of the obscurity supposed to involve 
the true affinities of the Toxodon, and to reconcile the conflìctihg 
opinions as to the proper position of that genus in the mammalian 
class. For the dentai and osteal characters, see the Beport in the 
Proceedings of the Boyal Society. 



NEW PLEBIOBAUBUS IN THB TOBK MUSBUM. 

Pbofessob Phillips has stated to the Britìsh Associatìon : — ìt was 
a curious circumstance that each of the three great Plesiosauri lately 
discovered in Yorkshire belonged to distinct and undescribed species. 
One of these, descrìbed by Mr. Charlesworth at a former meeting, 
was now in the possession of Sir P. Grampton, in Ireland ; the other 
two were in the York Museum. One of them was eighteen feet long, 
and had a very small head ; the other was equal in size to the largest 
Plesiosaurus of the Kimmerìdge clay. Its head is forty-two indies 
long, and much narrower in proportion than in the other species ; the 
neck is much shorter, being only half as long, in proportion, as in the 
P. dclichodeiraa. The paddles are five feet in length. The Tartebrse 
are like those of the other species ; the teeth sUghtly different. It 
was found in Lord Zetland*s works, at Lofthouse, on the Yorkshire 
coast. 

BONES AND TEETH IN OXON. 

Db. Daubent has read to the Ashmolean Society, some remarks 
on a coUection of Bones and Teeth lately found while excavating a 
piece of ground for the branch railroad, near the village of Yamton, 
Oxon. In the surface soil, many human bones, as well as those of 
horses, were found buried ; probably they were the remains either of 
the army of the Boyalists or of the Commonwealth, who were slain in 
a skirmish, as it was known that the armies had encamped in that 
neighbourhood. A curious phenomenon is connected with this spot : 
on the blue day below the bed of gravel, which is from twelve to 
eighteen feet in depth, a large number of the remains of elephants, 
and also extinct animals, were found. In the spaoe of about an acre, 
upwards of fifty elephants' teeth were found ; many of them as perfect 
as when they were in a living state, not having ^e slightest appear- 
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ance of being nibbed, or transported to the spot. The bones seemed 
io bave decayed altogether ; and the remams of the tusks, which bave 
been found, are reduced to a chalky state sìmilar to the ivorìes from 
Nineveh, lately sent to the British Museum, and which bave been so 
curioualy restored by being boiled in gelathie. — Moming Chronide. 
(We notice, with pìeasure, that the proceedings of scientific societies 
are very ably reported in this journal). 

FOSSIL HUMAN TEETH. 

Thb great fact elicited at the late meeting of the German Associa* 
tion at Tubingen, was tlie 'clearing up of the mystery of the Fossil 
Human Teeth found in the Swabian Alps, in strata of the mammoth 
period ; and doubts expressed as to their being human teeth, as man 
was not believed to bave existed in the time of the mammoth. Since 
the meeting of 1852, a number of perfect human skulls bave been 
found in the same locality, ¥dth teeth in them ; which discovery, if 
correctly reported, would naturally lead to the conclusion that a race 
of human beings was in existence contemporaneously with the mas* 
todon^ and other of the larger antediluvian animals. 



VOLCANIO BRUPTION IN THB CBIMBA. 

The Grazette of the Academy of St. Petersburg publishes the Beport 
of a M. Begitschef, a Bussian savant, who states that while crossing 
over the Strait of Taman, from Kìrch, with some workmen, early in 
the moming of the 6th August, they saw a flame, accompanied by a 
thick vapour, rising from the summit of the mountain of Korabetoif, 
situated about four versts (three Englisb miles) from the town of 
Taman. The sky was clear, and the temperature mild at the time. 
In a few minutes, the column of fire and smoke had reached a great 
beight, and remained in that state for five or six minutes. Two other 
eruptions f olio w ed at short intervals, but with less violence than the 
first. This Yolcano had remained tranquil for at least tbirty-fìve years. 
Immediately on landing, M. Begitschef and bis men proceeded 
towards the mountain, which they reached at ten o' clock. At about 
700 yards from the foot of it, they found a mass of black mud spread 
on the ground io a considerable depth, which had been thrown out 
by the eruption. The crater made a whistling noise, similar to that 
made by an engine when letting off its steam, and which at times 
became so violent as to somewhat alarm the party. The ground was 
cracked in different directions, and roimd the fissures the grass 
appeared perfectly calcined, and in several parts had caught fire. 
The eruptions lasted altogether about three bours. 

earthquakes in 1853. 

Tek record of the past year is strangely scarred with terrific phe- 
nomena of this class, many of which bave been attended with appalling 
loss of life. 

Brigkton, — On the same night, Aprii 1, two persons who were in 
bed, at a house in the King's Boad, felt a tremour which made one 
of them instantly believe that an earthquake had occurred. The 
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time was noted, and was 10 minutes to 11 o*clock. The tremonr 
was repeated once, if noi twioe. The motion which they felt was 
due to the eaiihquake which at the same tìme was sensible at Cou- 
tances, Havre, Gaen, &c. 

Jersey. — On the same night, Jannary 1, a aevere shock w^as felt in 
thifl island, oommeUcìng about 15 minutes before 11^ and laatàng 
about 20 seoonds. The oscillation was from N.E. to SJVf., and was 
attended by a subterraneous noise, resembling that of an artilleir 
waggon roliing quickly over a newly macadamized road. The night 
was clear, with a light breeze from the N.W. ; but heavy rain snbse- 
quently fell, and the wind considerably increased. The shock was 
yery sensibly felt in Guemsey, and by vessels in the JBnglìsli 
Channel. 

Upper Canada. — Earthquake shocka, although not nnknown m 
Upper Canada, are of sufficiently rare occurrence to show an unnsual 
range, or an unusual direction, in the movement of the earth's censi 
which occasiona them, when they are perceived in this ne%hboiir- 
hood. The recoUection is stili preserved of a pretty stroug' shock 
that was felt at Niagara in 1801 or 1802 ; and it is the first condn- 
Sion of Robert Mallet, from hìs elaborate examination into the facte 
of earthquake phenomena, (Beports British Assoc., 1850,) tluU 
'' Earthquakes occur over ali parts of the earth's surface, both on 
land, and under the water ;" he even goes further, and affirms that 
there is, at present, no sufficient ground for asserting that oue regioo 
of the globe is permanently subject to them more than another. The 
great Lisbon earthquake of November, 1755, fomishes, however, the 
only example which we find in hìs list, of a shock reported from the 
lake districts of Canada. They are more common in Lower Canada. 
A shock which occasioned considerable alarm, and even some damage 
to buildings, at Nicolet, and on the shores of Lake St. Peter^ on the 
18th Januaiy, 1843. There was another at Montreal and its vicinity 
in Aprii, 1843. Shocks were observed at Rochester, N. Y., Sep- 
tember 19, and October 22, 1844 (R. R.) On November 2, 1850, » 
little before midnight, a shock, accompanied by a rumbling noise, 
was perceived at Frederickton, N. B. These instanoes, wMch are 
not given as a complete list, show that Upper Canada is lesa removed 
from the region of this phenomenon than is commonly supposed by 
Canadians. On the 13th March, 1853, a shock was felt in the Nia- 
gara district, and also perceived at Toronto. "About half-past 5 
o'clock, A.M.," writes one observer, "I was startled by a strange 
rumbling noise : it produced the usuai effect of thunder that is near, 
namely, a trembling of the house and bed, and a shaking of the 
Windows; the first impression made upon me was that it was thunder, 
but I could not help feeling at the time that' there was something 
strange and unusual in the effect produced, and the second impres- 
sion was that it closely resembled what I had frequently read of 
earthquakes." A second observer, residing in a different part of the 
city, places the time earlier. " About ten minutes before five o' clock, 
by my watch, I was awakened cut of a sound sleep by a rumbHng 
noise, which I distinctly heard for some seconda after I awoke. 
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'NLth, who wasawake previous to the shocka not only heard the 

rumbling, but felt the bed vibrate to and fro.** 

The barometer was falling a little at the time of this ocourrence, 

"but ita depression was only — .085 at 2 p.m., and at the next obser- 

vatìon it had risen ; the thermometer was above the mean, a very 

xnarked depiession of temperature however foUowed it, giving the 

lowest of the month, — 0.°2 Falur., on the night of the 14th instant. 

A. state of magnetic disturbance, of oonsiderable activity, moderate 

in respect to the amount of the changes, prevailed throughout 

the 12th ; but the photographic ìnstruments at the Observatory 

sliowed that no particular change of declination aocompanied the 

xnovement itself. A westerly movement of six seconda occurred from 

6h. to oh. 16m. — From The Canadian Jowmal ; or, Reposvtory of 

Jnchutry, Science, and Art, published monthly at Toronto, for the 

Oouncìl of tìie Canadian Institute. 

On Sunday (March 20) momìng, about five o'dock, a heavy shock 
-WHS felty acoompanied by a rumblmg sound, as if himdreds of heavìly 
ladeu waggons were passing the Street ; then foUowed three other 
ahocks, which caused everything to tremble to its very centre. It 
-was felt in the neighbourhood of Grìmsby, Jordan, Thorold, the Falls, 
Queenston, and Niagara. At Fort Mississaugua everything rever- 
berated with the crash. 

Off Cape Egmmt.—A letter from Mr. T. S. Ralph, A.L.S., to Mr. 

ICippist, Lib. L.S., and dated ''Brig Marmion, on her passage (from 

Wellington, New Zealand) to Port Phillip," states: — ''On the even- 

ing of Saturday last (Ist of January, 1853), while off, some fifty mìles 

west, of Cape Egmont^ half-past eight P.M., we on board the brìg 

experienced the horrìble shock of an earthquake, which caused the 

vessel to shudder and shake just as if she haid grounded on a shingle 

spit ; and, indeed, so loud was the soimd under us, and so great Sie 

agitation, that I took it at the time to he a case of wreck with us, 

and knowing the sea was running rather high, hardly expected to 

reach the deck before she might b^n to br^kk. The shock lasted 

about twenty seconda, during whi(£ I had only time to secure my 

watch and compass, and aeek ^e deck, when the whole was explained, 

and I had the satisfaction of experiencing some eight others of 

diminished en&rgy, during the suooeeding forty minutes, the last oi 

which I measured, and found it did not exceed seventeen seoonds, 

and was about equal in duration to the first, which of course I could 

not ascertain very accurately, but by reference to the time occupied 

by succeeding ones." 

Ciamana, on the Spanish Main. — ^The 15th of July rose dear and 
unclouded, and imtil two o'clock an agreeable breeze blew from the 
sea ; at that hour, the wind changed to the south, which was the 
only atmospheric variation observable. At a quarter-past two, the 
first shock was felt. This was thought to be but one of the slight 
tremblings of the earth to which the citizens were accustomed, and 
to bear which the houses are expressly built ; but, in a few seconda 
after, an awfol convulsiou was felt, aocompanied by frightful noìse 
and deep darkness. The oonstemation was unJversal. Not a Bingl< 



270 TSAB-BOOK OF FACTS. 

family escaped without cause to moum the Iosa of some of ita mern- 
ben. In tìie streets, squares, and neighbouring fields were seen 
wandexing spectres, covered with blood and dust, and filled with 
terror. No lesB thflói 4000 were killed ; and ali the public buìldìngs 
feli, and almost ali the private honses were destroyed^ ^irlnlst thoee 
which were not entirely ruìned were so injured as to be nninhabitable. 
The river Manzanares, which flows liirough the town, rose sevenl 
feet, and the bridge fell which connected the town on both sidea. 
Several deep openings were formed^ from whenoe rose boiling- water. 
The ancient city of Cumana, the first built on terra firma by the 
Spaniards, has disappeared in an ìnstant ! 

Persia. — ^A lettor, dated the 14th of May, gives the foUowhig 
details of an earthquake at Schiras, on the 21st of Aprii. The town 
of Schìras no longer exists, havmg been completely destroyed by an 
earthquake. Ali the mhabitants were asleep, from which th^ w&e 
awakened by a noise louder than that of thunder, and by a nuiss of 
stones falling ìnto their rooms. The ùnmensity of this disaster was 
only yisible when daylight appeared. On eyery side, the eye coold 
Bie nothing but a heap of mina, streets blocked up with stones, and 
dead bodies being carried on litters without the walls of the town. 
Cut of severa! thousand victims, the lives of a very small number 
were saved. These soenes were repeated for five days, during which 
it Ì8 calculated that 12,000 persons perished. For three days, the 
town was deUvered up to the pìllage of brigands. Shocka were felt 
three or four timea a day, and were ao violent that the houses which 
had reaisted former ahocks, fell to the ground one after the other. 

Th^es. — On August IStii, the town of Thebea waa entirely destroyed 
by an earthquake. A lettor from Athens, dated August 26th, Bays; 
" Eleven persona lost their Uvea on thia occaaion. Eighteen wounded 
were dug out of the mina. The town conaisted partly of atone 
houaea, which were ali new, and partly of old houaea conatructed of 
wood and bricka. The former were completely destroyed, and the 
latter bave become perfectly iminhabitable. The town of Thébes had 
plenty of water; but after the catastrophe, there was a great scarcìty 
of this necessary element, and the fearfìil clouds of dust raised in 
columns by the crash of houses had lighted cm the vineyards and 
orchards, and rendered much of the fruit imeatable. Besides, seventeen 
villages in the vicinity of Thebea, aa far down aa Plataa, suffered m 
much that they bave become uninhabitable. Also in Chalkis, on the 
ìsland, some houaea were deatroyed. The ahocks continued both at 
Athena and at Thebea from the 18th to the 26th, so that'from one to 
three shocks were felt within twenty-four hours." 

Vcm IHemevCa Land. — "At ten minutea before aix, on the evening 
of Sept. 20, 1853," (aays a correspondent of the ffobart Town Adver- 
tiser,) ** we had a severe shock of an earthquake ; the house, which 
is built of stono, shook aeverely. The tea-thinga were on the table at 
the timo; thefumiture, cupa, &c., aU danced. Mrs. Hobbs was sitting 
leaning against the side of the fireplace, my son William was by ber 
leaning on the mantelpiece, bis head reating on hia band. The shock 
was so seva« to them both, they felt it long after. One of my 
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daughters was stooping at the time, and fell on ber head; I can only 
compare it to the rollìng of heavy waggons under an archway. AU 
passed away to the nor^-east." 



GBEAT BARTHQUAKB IN THE INDIAN ABOHIPELA60. 

The Singapore Free Press of 4th February last, quotes from the 
Ja/oa JSode Ùie foUowing details of a terrible commotion which com- 
menced on the 16th, or probably on the 26th of November, and lasted 
until 22nd December, 1852. 

On 16th November, about 20 mìnutes to 8 in the mommg, a heavy 
vertical oscillation of the ground was felt at Banda Neira, which soon 
clìf^tiged into a rapidly increasing undulation from the N.E. to the 
S.E.^ which lasted for more than five minutes. Every one left bis 
liouse ; to remain standing was impossible ; people were obliged to 
take a finn hold of something, or throw themselves on the ground. 
In the moming, a slight shower of rain fell, but otherwise the 
-weather was not unfavourable. At the first shock, nearly ali the 
liouses were thrown down or very much shattered. The Government 
bmldìngs, the church, the officers' houses in the encampment, and 
-Uie warehouses, suffered the greatest injury; the Chinese quarter 
-was a heap of ruins — ^the native village on the Zonnegat was laid 
waste. The Papenberg fell partly in, and two bamboo houses upon 
it disappeared ; and on Great Banda, the houses of the park-keepers^ 
their out-houses and smoking-houses for the nutmegs, imderwent the 
same fate ; everything there was also thrown down or greatly injured. 
Nothingwas visible of the village Lonthoir but a heap of ruins. Sani 
-was terribly shattered, while detached pieces of rock lay everywhere 
scattered around. There were no deaths, however, to lament, and 
only some persons were slightly bruised or wounded. But the mis- 
fortune did not stop bere. About eight o'clock, a disturbance of the 
sea (Zee-beving) occurred, which filled every heart with fear and dis- 
may, and caused every one to fly to the highest groimd. In quick 
succession the bay filled and emptied, and at times it appeared to be 
only a little rìver. The ship Atict-al-Rachman, laden with rice, 
lying in the roads, twice touched the ground, after — ^like ber Majesty's 
brig. De Maai, which had anchored the day previous — having been 
driven backwards and forwards a number of times. But this sea- 
quake increased in a frightful manner, and thrice overwhelmed 
Great Banda and Neira with the largest rollers ; on the last place, 
they reached severa! feet high in the houses, and burst the doors 
open. These huge waves formed in the Zonnegat and in the channel 
of Lonthoir, and ran so high that they beat over Fort Nassau, and 
reached the foot of the bill on which Fort Belgica is built, canying 
everything with them in their reflux, but at the same time leaving 
behiicid a quantity of fishes. The prahus in the road were driven 
amongst and against each other, and carried to and fro from the 
shore. They foundered or drove in the Zonn^^t^ where they struck 
on the shore. 
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"LONDON TURF." 

A SINOULAR goological dÌBCovery has been made at Deptford, in 
Kent, four miles from the metropolis. Mr. Gwyume, the en- 
gineer, in preparili g to erect one of his Balanced Centrifugai Pumps. 
at about half a inile from the banks of the Thames, his workmen, in 
oommencing to sink through from London day, carne, at a depth 
of three feet from the surface, upon a bed of peat, apparently pos- 
sessing every characterìstic of peat-bogs in different parta of the 
country, and composed principally of vegetable sphaffnuni, the trae 
peat-plant. Whether this should prove a bed resting on the chalk, 
or in a basin of the London clay again covered by that deposit, it 
gives rise to a question of singular import-^how carne a portio9 of 
geologically reoent alluvial deposita beneath the upper stratum of the 
tertiary period? The experiments on this singular specimen of 
London Turf with Messrs. Gwyume & Co.'s machinery at Essei 
Wharf, Strand, in the preparation of peat bave been highly succeas- 
ful. — Àbridged from the Mining Journal. 

SKIN OP THE ICHTHT08AURUS. 

Mr. H. Coles, in cleaning some specimens of Jchthyosaurus oh- 
taìned from the lias of Tewkesbury, had his attention drawn to the 
occurrence of a number of minute black points, which, on being sub- 
mitted to microscopie examination, appeared as small, curved, hollow, 
spine-like bodies. In other specimens, Mr. Coles found a thin layer 
a( these minute bodies massed together, and lying against the surface 
of different parts of the skeleton. The author draws the conclusion 
that these smaU seti-form bodies were an important element of the 
dermal covering of the ichthyosaur. 

DB. OWEN'S DESCRIPTION OP A NEW MODE OP DRAWING POS8ILS. 

The fossil itself serves as a guide and model to work frx>m. After 
the specimen is fixed permanently on the machine, one arm, pointed 
with steel, traverses ali its inequalities of surface, in dose, parallel, 
waving lines, and imparts a corresponding movement to a diamond 
point, in contact with the steel piate, which cuts similar lines through 
the prepared asphaltum surface down, and slightly into, the steel 
piate ; subsequently these lines are corroded deeper — in the language 
of the engraver, bitten — into the metal by means of dilute ni trio acid. 
Thus is produce d an engraving, in a dehcate, silvery effect of Hght 
and shadow; capable of giving, if desired, 100,000 inipressions of as 
perfect a counterpart of the originai as can he accomplished by the 
Daguerréotype process, provided the subject has not too great relief, 
and can*be placed in a horizontal position in the machine. 

BEFTILIAN REMAINB. 

The following communication has been read to the Geological 
Society : — " Notice of the Discovery of Beptilian Bemains and a 
Land Shell in an upright Fossil Tree in the Coal of Nova Scotia," by 
Sir C. Lyell and J. W. Dawson, Esq. — " Notes on these Reptilian 
Bemains," by Prof Wynam and Prof. Owen. In September last Sir 
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e. Lyell and Mr. Dawson revisited the strata of the coal formation 
at the South Joggìns, Nova Scotia, wlth a view of ascertaining what 
may have been the particular circumstanceB which favour the preser- 
vatìon of 80 many fossil trees, at so many different levels, in an erect 
poeition (such a position being a rare and very exceptionaJ fact in the 
coal etrata of North America gen^ally) . They were also desirous of 
obtaining additional evidence with regard to the relation of the Stig- 
maria as a root to the Sigillaria; — ^and also directed special attention 
to the difference of the deposita enveloping the upright trees, and those 
that fili the trunks themselves. In examining the stony contents of 
these fossil trees, the remainsof plants. such as Fems, Fhtbellaria, Si- 
gillarla^ Oalamites, and Stigmarìa, were met with; and in one of thetrees 
were found, near the base of the trunk, several small bones intermingled 
with fragmeuts of carbonized wood. The whole were imbedded in a 
dark-coloured stony matrix, in breaking up which, besides the bones, 
was found a small shell, referable to the well-known group of land 
shells, Pupa and Clausilia; the osseous remains consist of the bones 
of the head and extremities, jaw, teeth, vertebra, and dermal plates 
of one or more small reptiles. These have been examined by Prof. 
J. Wynam, of Harvard University, and Prof. Owen, who pronoimce 
them to have belonged to a Batrsìchian reptile allied to the Meno- 
branchus and Menopome at present inhabiting the rìvers and lakes 
of North America. These eminent comparative anatomists also point 
out that the fossil reptiles bear some interesting relations to the Lskby- 
rinthodontoid type of reptiles. 

ON A BATRACHOID FOBBIL FBOM THE COALSHALE OF CABLUKE, 
LANABKSHIRE, BT PBOFESSOB OWBN. 

This specimen was met with by Prof. M'Coy in the Museum of 
the Earl of Enniskillen, and consists of the right half of the facial 
part of the skull of a small reptile, closely allied to the Archegosaurus. 
The bones are sUghtly dislocated and squeezed into the óhale, with 
their smooth inner surfaces exposed. With regard to the affinities 
of the Archegosaurus of the German coal-fields, observes the Professor, 
of which a Isurge proportion of the skeleton has been obtained, ''I 
retain the same opinion which I formed after becoming acquainted 
with the estimable work of Prof. Goldfuss, and after receiving from 
its author casts of the fossils therein described and figured, viz., 
that they were essentially Batrachian, and that the Archegosaurus 
is most nearly aUied to the Perrennibranchiate, or lowest, or 
most fish-like of that order of reptiles. The evidence which Sir C. 
Lyell has obtained in corroboration of that afforded by foot-prints 
of the existence of reptilia in the coal formations of Nova Scotia 
leads aJso to a reference of these coal-fìeld reptiles to the same low 
group in the air-breathing vertebrate classes. l^e fossil above de- 
scribed," continues Prof. Owen, "gives additional evidence to thr 
same purport, and extends the known geographical range of the P 
trachoid reptilia of the carboniferous epoch. " 



OOLITE OF LINCOLNSHIBE. 

Thebe have been read to the Geological Society, observa 
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" On some Sectìons through the Oolite Distrìct of Liinoolnslure ;" 
descrìbing a serìes of sectioiiB exposed durìng the pit>greB8 of ihe 
workB of the Great Northern Ballway between Peterborough and 
Grantham. These show some into'estmg phenomena connected wìth 
the boulder clay, and more especiailj some peculìar facts belonging 
to the relations and character of the low«r beds of the oolite series in 
that district. The general observations tended to prove that consi- 
derable difference of character obtained in the Lincolnshire district 
as compared with the south-weet of England, the true fuUer's-earth 
being abaent, and replaced by beds having.conditions intermediate to 
and linked with those long ago described by Professor Phillips on the 
Yorkshire coast. Instead of the two separate oolite deposita, great 
oolite and inferior oolite (as developed in the Cotswolds), between 
the combrash and the femiginous rock immediately overlying the 
upper lias shales, the Lincolnshire oolite consists of one mass only 
(as in Yorkshire), blending in iis fossil ccmtents the conditions oi 
the two oolites of the south-west of England. 

EXTBNT OF OLACIEBS IN THB FOLAB REOIONS. 

Ox every side of the Southern Pole, on every meridian of the great 
South Sea, the seaman meets icebergs. Not so in the north. In the 
360 deg. of longitude, which intersects the parallel of 70 deg. north 
(about which parallel the coasts of America, Europe, and Asia, will 
be found to lie), icebei^ are only found over an extent of some 50 deg. 
of longitude, and this is immediately in and about Greenlajid and 
Baffin's Bay. In fact, for 1375 miles of longitude we bave icebei^, 
and then for 7635 geographical miles none are met with. This inte- 
resting fact is, in my opinion, most cheerìng, and points strongly to 
the possibility that no estensive land exists about our northem pole, 
— -A Bupposition which is home out by the fact, that the vast ice- 
fields off Spitzbergrai show no symptoms of ever having been in con- 
tact with sand or graveL Of course, the more firmly we can brìng 
ourselves to believe in the existence of an ocean-road leading to 
Behrlng's Straits, the better heart we shall feel in searching the 
various tortuous channels, and dìfferent islands with which, doubt- 
less, Franklin's route has been beset. It was not, therefore, without 
deep interest that I passed the boimdary which nature had set in the 
west to the existence of icebergs, and endeavoured to form a correct 
idea of the cause of such a phenomenon. — Oshoméè Arctic J<mmal. 

GLACIAL BEA IN YORKSHIRE. 

Professor Phillips states that in a comparatively modem geolo* 
gical period every part of Yorkshire below the level of 1600 feet was 
covered by the waters of a Glacial Sea. Icebergs appear to bave 
floated over the whole of the Hull district, depoeiting, wh»e th^ 
melted or overtumed, the materials brought from the higher hills. 
Amongst these were blocks of stono from Cumberland and the West 
Biding, now found perched on the limestone hills. Some of them 
must bave come over the Pass of Stainmoor, a height of 1440 feet. 
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ASTRONOMY OF THE YEAR 1853. 
We quote the followlng from a valuable contrìbution to the Inver^ 
71688 Cowrier, by Mr. Robert Grant^' Secretary to the Boyal Astro- 
nomical Society ; and we perfectly agree with the Editor of the above 
journal, that Mr. Grant's paper gives a clear and connected view of 
the whole Astronomical Discoveries of the past year, at home and 
abroad ; and which only a person in Mr. Granfa honourable position, 
and possessed of bis talenta and leaming, could accomplìsh :— 

EOTATION OF THE EABTH, 

C6mmbncino with the star which more especially concems us, 
inasmiich as it forms the home of our present exìstence, we find some 
interestìng facts, the establishment of which is due to the great 
Grerman astronomer, M. Hansen, whose recently published labours 
bave been honoured with the prìze of the Academy of Sciences of 
Danizic. His memoir contains a masterly investigation of ali the 
circumstances which can affect the motion of a pendulum swinging 
about a fixed point. One result obtaìned by him, which had not 
previouflly been deduced from theory, is — that if the pendulum, 
which in such experiments usually consista of a spherical ball sus^ 
pended by a thread or slender wire of metal, shotUd have a rotcUory 
motion aboìU ite ovm axis, the piane of oacillation wiU generally re- 
volve from this cause with a velocity which may equal, or even 
exceed, the velocity depending directly on the diurnal rotation of the 
earth. Thus we find that a sHght twisting of the thread of suspen- 
sion, which it is exceedingly difficult to guard against, wiU suffice to 
vitiate completely this delicate experìment. Indeed, it is very 
doubtful if ever the experìment has been successfully performed in 
this country. — Grant. 

SOLAR FACUL^. 

A SINGULAR appearance, obaerved during the totality of an eclipse, 
consista of a serìes of rose-coloured protuberances of (Ufferent shapes 
and sizes, dotted irregularly around the margin of the dark disc of 
the moon. It hàs been a difficult matter to ascertain whether theae 
objects belong to the aun or the moon, in consequence of the com- 
plete overlapping of the two bodies, combined with the circumstance 
of their apparent magnitudes being very nearly equal. It seems, 
however, to bave been pretty satisfactorily established, by observa- 
tions of the total eclipse of 1851, that they are in reality suspended 
in an atmosphere encompassing the body of tl\e sun. Attempts have 
been made, but hitherto with imperfect success, to connect these 
protuberances with the spots usually seen on the sun's surface. M. 
Schweizer, a Russian aatronomer, haa lately advanced a new theoiy 
on the Bubject. He maintaina that the protuberances are identica!, 
not with the spots which are darker than the rest of the sun's su' 
face, but with the f acuta, which consist of streaks and amali patcl 
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tì( Ughi hrigkttr than the other parta of the solar disc. He endea- 
Youn with coDfliderable success, to support this view^ of the subject, 
by instituting a oomparìson between the observed positìons of the 
protuberances dnrìngthe total edipee of 1851, «md the a>ctiial posi- 
tìons of the faeuke, as seen on the siin's surface for several days 
before and after the eclipse. This interesting questìon, however, can 
be definitively resolveo only by a carefol observation of future 
eclipees.* — Cfrant. 

THE LUNAB THEOBT. 

Mb. Adamb, one of the independent discoverers of the planet Kep- 
titne, has recently detected an important error, w^hich the great 
French geometer, Laplace, had committed in bis investigation of what 
Ì8 termed the seciilar inequality of the moon's mean motìon. This 
coBsists of a slow change of the moon's angular velocity round the 
earth, occasioned by the disturbing action of the placete, which in 
the first instanoe affects the earth's orbit, and is th^ice propagated 
by a reflective process to the moon. This is not the only part of the 
Lunar Theory which, durìng the past year, has been ìmproved bv 
the researches of Mr. Adams. The beautiful art of photogzaphj 
seems likely tobeof much utility in conducting us to a more accurate 
knowledge of the physical oonstitution of the moon. At the annua! 
TÌsitation of the Boyal Obseryatory of Greenwich, in the month of 
June last, much interest was excited by the exhibition of a photogra- 
phic image of the moon in ber first quarter, which had been taJken 
with the great refracting telescope of the Cambridge Observatory, 
Massachusetts, U.S. At the meeting of the British AssociatìoD, 
held at Hull in the month of Septemb^, Professor Phillips exhibìted 
several interesting speoimens of the same kind, taken with a tele- 
scope of eleven foot focal length. f With the magnìficent reflectisg 
telescope of Lord Rosse, it inali be possible to obtain a photographic 
image of the moon, which, under a magnifying eye-glass, will exhibit 
the surfacè of that body as if it were viewed with the naked eye at 
the distance of twenty-four miles ! Under such a condition an object 
of the size of an ordinary house would be distinctly visible. Steps 
bave been taken by the Éritish Association to procure the co-opera- 
tion of a corps of observers in difierent countries, for the purpose of 
mapping cut, by a photographic process, the whole of the moon's 
visible surface. By this means it is expected that much light will 
be thrown upon the geology of the moon, which, in ita tum, may 
suggest some valuable conclusions relative to the kindred subject of 
terrestrial geology. — Grami. 

PLANKTOroS. 

FoUB new pianeta bave been discovered during the past year, ali 

* M. Schweizer's paper on this subject has been oommumcated to the Astrono* 
mical Society, and is printed in tfaeir " Proceedings." 

t Three important papera were read to the British Association, during the late 
meeting at Hull : 1. " Beport of the Committee appointed at Belfast to inoaire 
into the Physical Character of the Moon's Surface, as compared with that or the 
Earth," by Professor Phillips; 2. *'On Photoeraphs of the Moon." by Professor 
Phillips; 3. '• On Drawings of the Moon," by J. Kasmyth. Por these three 
papera, see iha Proceedings of the Aasooiation, in die Atkencswmt Ufo. 1352. 
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"belongmg io the singular group of bodies revolving between the 
orbite of Mara and Jupiter. The number of these minute bodies, or 
Planetoide as they are termed, now amounts to twenty-seven. In 
ali piobability they are innumerable, and gradually dwindle down 
in ms^nitude to the size of mere^fragmentaiy rocks. An interesting 
paper on the subject of the Planetoide has lately been communicated 
to the Institute of France, by M. Le Yerrìer. From the circum* 
Rtance of these bodies being aU included within a zone of limited 
dimensions, that eminent geometer ìs inclined to believe that we may 
ultimately arrive at some definite conclusione with respect to the law 
of their dietribution. It is certain that the aggregate maes of ali 
theee bodiee, notwithetanding their probably incalculable number, 
cannot be considerable, since they woidd otherwise exercìee a sensible 
disturbance on the motions of the neighbouring planete, Mare and 
the Earth. M. Le Verrier hae calculated that, if the aggregate mass 
of the planetoids were equal to the earth's maee, it wouid occasion a 
perturbation of the longitude of the perìhelion of Mars amounting to 
eleven seconde of a space in century. Now, if the perturbation 
amouhted even to one-fourth of this quantity, it could not fail to be 
detected bv observation ; and as no evidence of the existence of 
Buch a perturbation has been hitherto obtained by any astronomer, 
we are hence warranted in concluding that the aggregate mass of 
tìie planetoids does not amount to one<fourÌh of the earth's mass. 
As regards the inferior limit of the aggregate mass of these bodies, 
it is impossible to ascertain its value in the present stage of the in- 
quìry. The calculation of the motions of the planetoids has proyed 
very troublesome to the physical astronomer ; for in consequence of 
the ecoentricities and penhelia of their orbita being g^^nerally oon- 
siderable, the usuai method of investigating the perturbations of a 
planet is not applicable to these bodies. ^e method actually em- 
ployed in calculating the perturbations of a , planetoid has, indeed, 
been one of a very imperiect kind, and it has long been a great 
desideratum to discover some process of investigation more in 
accordance with the advanced state of astronomica! ecience in other 
respecte. This important object has, at length, in the course of the 
past year, been accompHshed with complete euccese by the combined 
efforts of the two great Grerman astronomers, MM. Hansen and 
£2ncke. — Grant. 

THE PLANET SATUBN 

hae engaged the attention of astronomers during the year that has 
just closed. This magnifìcent planet, with his stupendous triple 
ring, has formed a very imposing object when seen in a good 
telescope. In order to understand this rightly, it should be men- 
tioned, that in the year 1848 the rings — which are ali thi^ee in the 
same piane — were tumed edgeways towarde the earth ; and, as they 
are excessi vely thin, they were consequently invisible, except in one 
or two very powerful telescopes, which showed them as a very 
narrow block line passing aerosa the body of the planet. Since that 
time the rings, in consequence of the motion of the planet in its 
orbit^ bave been gradually opeuing out, so that now their annuU* 
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oonfonnation is very readily perceived, the heavens being distiiictly 
visible through the space which separates them from the body of the 
planet. A vexy etnking fact has recently been established with 
respect to the physical constitution of the innermost ring, which, as 
Olir readera are aware, was discovered only two or three yeaj» ago. 
Gaptaln Jacob, at Madras, and Mr. Lassell, durìng his late sojoum 
at Malta, bave both independently remarked that the contour of the 
planet was distinctly visible through the substsmce of Uie ring at 
those parts where the latter appears to cross the body of the planet 
This unequÌYOcal evidence in favour of tìie transparenoy of the ring 
would seem to indicate that it is in reality composed of a fluid sub- 
stance, a conclusion which, besides appearing very probable from à 
priori consideration, is strongly supported by the variable appearance 
which the rings bave presented, when viewed from time to time in 
the telesoopes of difierent observers. — Gra/nt. 

NEW COMBTS. 

FrvE Comets bave been discovered durìng the course of the year 
1853. The first of these, which was discovered by Signor Secchi at 
Kome, on the 6th of March, is probably identical with a Gomet 
which appeared in the year 1664. If this be really the case, it 
follows that the comet revolves in an elliptic orbit, having a perìod 
of about one hundred and eighty-nine years. With respect to the 
other fonr comets, their orbits appear to be sensibly parabolica 
whence we may conclude that neither of them will ever agaìn 
visit the solar system. With respect to the physical aspect of 
these comets, by far the most remarkable was the third in the order 
of discovery, which was orìginally detected by M. Ellinkerfues, 
at Gottingen, on the lOth of June, and which became generally 
visible to the naked eye towards the end of August. As the body 
approached the sun, a succession of jets of luminous matter was ob- 
served to emanate incessantly from the nucleus ; first advancing a 
short distance towards the sun as if yieldìng to the attraction of that 
body, and then bending backwards, as if impelled by some pro- 
digiously intense force in the opposite direction. It has been con- 
jectyired, with some show of probability, that this unknown force is 
attrìbutable to the electricity developed by the solar beat. The 
great astronomer Bessel, who had studied with profound attention a 
similar phenomenon which manifested itself on the occasion of the 
apparation of Halle/s comet in 1835, remarked that one more of 
such notable examples would vastly contrìbute towards a more satìs- 
factory view of the hitherto mysterìous subject of the physical con- 
stitution of comets. Such an example has been, to a great extent, 
supplied by the third comet of 1853 ; but, alas ! the piercing in- 
teUect which might be expected most effectaally to profit by it has 
disappeared for ever from the stage of earthly existence. 

DISTANCKS OP THE FIXED STARS. 

Durino the year 1853, the distances of two of the fixed stars 
bave formed the subject of much profound research. One of these is 
the brìght star in the constellation of the Lyre, termed Vega. This 
star is the brightest in the Northern Hemisphere. At this season 
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of the year, January, it may be seen late ii\ the evening, occupyìng 
a low position in the north- western part of the heavens, beìng readily 
distinguìshable from the stara around it by its superior lustre. The 
parallax of this star had been determined in the year 1835. by M. F. 
W. Struve, an astronomer of great celebrity, who is at present Direc- 
tor of the Imperiai Observatory of Pulkowa, in Russia. The inquiry 
has been rcnewed in the present year by his son, M. Otho Struve, who 
has found, by combining the researches of his father with his own, that 
the distance of the star from the earth is no less than 130 billions of 
miles ! Light, travelling at the rate of 192 thousand miles in a second, 
consequen^y occupies twenty-one yeara in passingfrom the star to the 
earth. "Now, it has been foimd, by comparing the light of Voga 
with the light of the sun, that if àie latter were removed to l^e 
distance of 130 billions of miles, his apparent brightness would not 
amoimt to more than the sixteenth part of the apparent brightness 
of Vega. We are, therefore, warranted in concludmg that the light 
of Vega is equal to that of sixteen sims. 

When a star has a largo proper motion, independently of the effect 
due to the motion of the solar system in space, we may reasonably 
ìnfer that it is comparatively near to us, even although it may not be 
very bright. It is upon this principio tìiat a star in the constellation of 
the Great Bear, which has an uncommonly large proper motion, has 
been suspected to bave a sensible parallax. The recent researches 
of M. Peters, a German astronomer, bave served to confirm this 
view of the subject. The result obtained by hìm indicates the star 
to be situate at a distance of 135 billions of miles. 

DOUBLÉ STARB. 

The researches of M. ViUarceau, a French geometer, on the theoiy 
of doublé stara, bave led to some curious results. One of the most 
interesting of such objects is the star in the constellation of the 
Northern Crown, marked in the Catalogue of Stars with the seyenth 
lettor of the Greek alphabet. Two observations of this star, made 
by Sir William Herachel in the yeara 1781 and 1802, afford valuable 
data for determining the orbit of the companion ; but from the dose 
physical resemblance of the two constituent bodies, and the conse- 
quent difificulty of identifying the companion in these observations, 
the resulting elements of the orbit were to a certain extent am- 
bìguous. In a memoir which he communicated to the French Insti • 
tute on a former occasion, M. Villarceau announced that the revolu- 
tion of the companion aroimd the principal star was either forty- 
three yeara or sixty-seven yeara, according to the interpretation put 
upon the observations of Sir William Herachel : and he announced 
that the observations of the year 1853 would decide which of the 
two results was the correct one. Now, it appeara, from researches 
prosecuted by him in l^e course of the past year, for the purpose of 
establishing this delicate point, that the period of revolution is in 
reality sixty-seven yeara. This star is remarkable among ali the 
doublé stara whose orbits bave hitherto been determined, for the 
rapid revolution of the companion around the principal star. 

An opinion has been suggested in some caaes respecting the 
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probability of an opaque body revoWing' ronnd a brìg^lit one. A 
more startliiig hypothesiB has been adyanced by the Ulustrious Bessel, 
vìz., that of tke revolution ofastar around €tn invinole or dark body. 
This bold idea was suggested to him by certain iiregaUu-ities which 
he diflcovered in the proper motions of the stara Sirìus and Procyon. 
Subsequently^ attempts have been made to account for these iiregu- 
larìties by a supposed defect in the instrumenis with ^vrhich the 
obeervations were made. M. Le Verrier^ howeyer, by a profotmd 
dÌBCii88Ìon of the observations of the stare^ «oade at the Koyal Ob- 
servatory of Greenwich since the middle of the last century^ has ajrìved 
at a conclnsion which, in bo far as regards Sirìus, affords % complete 
confinnation of the view of the subjeet taken by Bessel. Tlus is 
certainly one of the most remarkable results of modem astronomicai 
investigation. — Grcmt. 

TRAK8PARENT ATMOSPHBBB. 

If we are to rely upon the statements of the Bev. Mr. Stoddart, 
an Amerìcan missionary, Oroomiah, in Persia, seems to be, in so far 
as regards the transparency of the atmosphere, the most suitable 

Slace in the world for an astronomica! observatory. Writing to Sir 
ohn Herschel from that country, he mentions that he has been 
enabled to distinguish with the naJted eye the sateUites of Jupiter, 
the crescent of Venus, the rìngs of Satum^ and the constituent 
members of several doublé sta^ ! — Grani. 



WHIBLWIND AND WATEBSFOUT IN THB MEDITEBBANEAN. 

On the 16th of August, vessels sailing in the waters of Tunis were 
gnrprìsed by a sudden whirlwind, which threw several laden with 
grain on their beam-ends, and compelled them eventually to enter 
Tunis to rìghten their shifted cargoes. On the foUowing day, a fauge 
Waterspout passed over the town of Leghom at nine in* the moming ; 
and breaking, accompanied by a whirlwind, unroofed houses and 
buìldings, carrìed away window-frames and blinds, uprooted trees 
and shnibberìes, and caused much damage. 



THE LAWSON MIDLAND OBSEBVATORT. 

In the year 1852, Mr. Lawson, of Bath, to whom is due the merìt 
of many remarkable improvements in astronomical and meteorological 
instruments, offered to present the whole of bis valuable coUection 
to the people of the Midland Gounties, for the institution of an 
observatory at Nottingham ; the pure atmosphere and elevated site 
of Sherwood Forest, and the great blank in the English observatorìes 
at that particular point, ju8tif3ring its selection. Mr. Lawson*s offer, 
in point of intrinsic value, was a munificent gift, the worth of the 
instruments being stated at £10,000.* Now, it was estimated that 
a corresponding sum of £10,000 Vould be required to meet the 

* The roal ralue of the instnuuents has been impugned bj Mr. Russell Hind. 
who considera them to be not worth more than £2(X)0 ; aud l^ir James South 
offers to buy such instruments as constitute the bulk of Mr. Lawson's collectiun 
at much iovrer prices than those aMjLed to them. 
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expense of the Observatory site and edifice, with the endowment for 
a resident astronomer. Towards thìs amount Mr. Lawson himself 
contrìbuted £1000. A committee was speedily formed at Notting- 
bam^ who succeeded in raising upwards of £4000, and memorialìsed 
the Lorda of the Treasury for a grant of £2000, which being reason- 
ably calculated on, the attainment of the grand object appeared 
alznost within the grasp of ita promoters. Meanwhile, Mr. Lawson^ 
experiencing the approach of age and mfirmities, and unable longer 
to leave the offer he had made, as he expressed it, an open question, 
felt the necessity of lùniting the time for the raising of the subscrip- 
tions to the Ist of October, 1853. Under these circunistances, the 
niost strenuous exertions were made in the locality, as well as in 
scientific circles generally, to accomplish the object before the stated 
time. It was strongly urged tìiat important advantages to the 
country at large would aocrue from the establishment of this Mid- 
land Observatory, as a centrai point for the regulation of Britìsh 
time ; as an additional place of inter-communication of British and 
foreign astronomers ; and as a contribution to the means of observa- 
tion and discovery; but more especially as respects the meteoro- 
logical apparatus of Mr. Lawson's coUection. This includes a fine 
refracting telescope, by Dollond, with an object-glass of 7 inches 
clear aperture, and a focal lengih of 120 inches ; attached to its axis 
is a mercui^al clock ; the eye pieces are numerous and complete^ and 
the micrometers are very good. 

Among the other instraments are a transit instrument; a mag- 
neto-electric dial ; and an 'atmospheric recorder, invented by Mr. 
Lawson; a standard barometer; a Danish hygrometer; electrìcal 
apparatus ; quadrants, levels, &c., indispensable in an observatory. 

The exertions of Mr. Lowe and the other members of the Locai 
Committee bave been crowned with success, and the Midland 
Counties Observatory is to be established. At a special meeting of 
the Town Council, held in the GuildhaU at Nottingham, it was 
unanimoiisly resoived that three acres of land on the Foresta or six 
acres on Mapperly Plain, be presented to the Committee, with the 
condition that, should any other site be preferred, the corporation be 
aUowed to purchase back their land for £500. With this grant, and 
Mr. Lawson's donatìon of £1 000, and the £2000 granted by the 
Treasury, the sum of £10,000 has been made up within nearly £1000, 
under wnich circumstances the Committee guaranteed the remainder. 
The subscriptions include one hundred guineas irom His Boyal High- 
ness Prince Albert. The Lords of the Treasury, in responding to 
the application for aid, stated that they did not consider there was 
any public cali for an additional observatory for astronomica! pur- 
poses ; but that for meteorological observations the ìnstitution might 
prove of great national benefit, and that tìie grant would be gìven 
on the understanding that particular attention would be paid to this 
department. The advice of Professor Airy and of SLr John fierschel 
was taken by the Treasury. 
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The numbers in colomns 5 and 6 are determinations of the mean temperature 
of the air by different instruments and methods — ^those in column 6 hy the 
readings of a simple thermometer, taken at the times before-mentione<^ and 
tliose in column 6 by the reacUngs of self-registering thermometers daily. The 
numbers in colunm 7 shew the mean temperature of the air in everj month ; 
those in column 12, the true temperature of evaporation, and those m column 
15 the true temperature of the dew point, or that temperature at which the 
vapour in the air is deposited in the shape of water. 

The mean reading oi the barometer for the year 1853 was 29'727 inches ; the 
mean temperature for the year was 47^*7 ; that of evaporation was 4A°'7 ; and 
that of the dew-point was 4l°'0. Bain fell on 184 days ; and the amount col- 
lected was 29*0 inches. 

The temperature of January exceeded the averi^ of 80 years by 9^° ; Feb< 
ruary was 5° ; March was 2^°, and Aprii and May i° below ; June was about its 
average ; July was 1°, August ^°, ana September 1° below; October was 1^° in 
excess ; November was \°, and December was 4}° below their average v^ues, 
according to Mr. Glaisher's determination of the mean temperature of each month. 
The meteorology of the last three months of the year has been remarkable. 
With regard to temperature during the period from October 21 to November 
8, the mean temperature was 5° above, and on that following November 9 was 
6° below the average, and contlnued so ^most continuously till the fall of snow 
on January 3rd of the new year. The distribution of temperature in October, 
li'ovember, and December, over England, is as foUows : — In October, fìrom Jersey 
to lat. òV*, the mean temperature declined 4P only , between 51° and ò3P there was no 
difference; but southof lat.51° andnorth of lat. 53°, the decline of temperature from 
October and Novembcr was about 6°. Between these parallels tne decHne was 
as great as 9°, forming a band of cold the greatest that was experienced over 
the country. With reference to minimum temperature during the quarter, we 
find this band of cold stili more strongly marked. Whilst in Jenej and Ouern- 
sey the lowest temperature was 41°, it was below 30° at ali places between 
the parallels of 51 and 54°, excepting those situated near the sea. In 
November, the lowest temperature in Jersey was 35°, but aslow as 20° betwen 
51° and 54°, and higher elsewhere. In December, the lowest temperature from 
Jers^ to Comwall was 25°, it was as low as 9°, 10°, and 11°, between the latìtudes 
of 61° and 54°, and was several degrees higher north of these parallela. During the 
year fo^has been very prevalent ; it occurred on 14 days in January, 13 in February, 
and 18 m March, anawas chieflyconflned to between latitudes 51° and 63°. Below 
51°, it does not appear to have extended. In Aprii, May, and June, it was preva- 
lent on 5, 19, and 10 days respectively . In July, August, and September, on 1, 
8, and 16 days respectively, and prevaìled only between parallels 51° and 52°. In 
the meteorology of the last three months it torms a remarkable feature, and was 
prevalent at one place or another, on two out of three days during the quarter. 
In November omy two days were free — ^the 5th and 29th. Some of these fogs 
nearly enveloped the whole country at one time, and were remarkable for denaity. 
They however hung most nertinaciously over the paraQels between 51° and 53° 
occupying the band of cola before referred to. In December they were more 
scattered, and were more frequent north of parrei 53° than south of it. 

At the meeting of the British Meteorologica! Society, on January 24, Mr. 
Glaisher read a paper on the "Meteorology ot the quarter ending December 31, 
and, in conclusion, called attention to the crystab of snow which fell on the 
morning of January 1, 1854, in evidence of the intense cold with which they had 
been formed : of several he produced photographic copies. 

With reference to the fall of snow, the first of the season fell on Nov. 17, in 
the neighbourhood of Chester and at North Shields. It fell generally at 
places N. of 51° on the 24th. After the 15th of December, it fell at nearly 
every place ; and on 27, 28, and 31, at Jersey and Guems^. It fell far more 
frequently between lats. 51° and 63° than elsewhere. The fall of snow, on 
December 16, was in many places as deep as 6 inches. A very rapid diminu- 
tion of temperature took place, foUowed by a very slow increase. In some 
parts the temperature descended to 12° on December 16, and at Linslade, on 
,ttie 17th, the reading of the thermometer was as low as ^. The temperature 
then rose somewhat; but at Christmas the cold set in again with renewed 
severìty, and the maximum cold of the season, in the whole country, took place 
during the night of Deq^mber 28-29. 
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UBT OF FKB80N8 SICIITENT IN SCIENGB OB ABT. 1853. 



Pbovxmor C. B. Adàmb, the American oonchologist. 

D. Adolphb Otxbwbo, explorer of the Interior of Africa. (Sept. 27, 1B52.) 

D. Bbrbird, medicai science. 

Jamis Fkahcu Stbphbms, entomologist. 

Emilb DbtilIìB and Dubbt, tra^dlera. 

M. Obvila, the well-known professor of chemist]^, a member of the Academj of 
Medicine. "His scientinc rej^atation," says ÓaUgnanit "nmjr be said to han 
conunenced with his ' Treatise on Poisons : or, Oeneral T'oxicology.' The 
next Works published by htm, which acmiired Etux>pean reputation, were the 
* Elements of Legai Medicine' and ' Leesons on Legai Medicine,' wiuch 
went through several editions ; — ^but he waa alao the author of vaanj other 
Works of almost equal celebrity." 

LiBDT. W. S. SiBÀTrcBD, R.N., editor of the NaiUieal Almanaok. 

M. DB JuBSiBU, President for the year of the Academy of Sciences, at Paris. 

Bbàksbt Coopbb, F.R.S., the eminent surgeon. 

Thbodobb Oliyibb, French geometrioian. 

William Hickbt, the popular agricoltural wrìter as *' Martin Doyle." 

H. E. Stbicklàitd, geologist. 

Abago, the well<known Perpetuai Secretaiy of the Academj of SciencoB, at 

Paris. 
ArousTX St. Hilaibx, of the Section of Botany, in the Paris Academy. 
BoBEBT FoBBBST, the Scottish scttlptor. 
LiBUT. Bbllot, B.N., the Arctio explorer. 
Capt. Wabvbb, of " war projectile " repute. 
G. P. Habdiko, artist. 

Pbovbsbob W. Sbwbll, wrìter on veterìnary sabjects. 
M. DB BouTOK, painter, and inventor of " The Dionuna." 
Bbavitb, the Gtorman botanist. 
Samubl Williams, draughtsman, and engraver on wood. 

Mb. Tbubshaw, civil engineer. His greatest work is the stone bridge on the 
Biver Dee, at Chester, of 200 feet span, the largest in the world ; which was 
undertaken by Trubshaw when Telford and other celebrated ensineers pro- 
nounced it aunost impracticable, and wlùch no other man in this kdngdom 
could at that time be round to execute. 

YoK BucH, the eminent geologist. The foUowing is a letter irom Humboldt to 
Sir B. I. Murchison, announcing his death, {Athenaunif No. 1924.) — "That 
I should be dcstined — I, an old man of eighty*three — to annoonce to yoa, 
dear Sir Boderick, the saddest news that I could bave to oonrey — ^to you 
for whom M. De Buch professed a friendship so tender, and to the many 
admirers of his genius, nis vastlabours, and bis noble characterl Ijeopold 
De Buch was taken from us this moming by typhoid fever, so riolent in ita 
attack that two days only of danger wamèd us. He was at my house so 
lately as the 26th [ult.] despite the snow and the distance between ns, talking 
geology with the most lively interest. That evening he went into society ; 
and oa Sunday and Monday (the 27th and 2Sth) he com^lained of a fereri'sh 
attack, which he believed to be caused by a large chilblain swelling from 
which he had suffered for years. The inflammation required the application 
of leechcs, but the pain and the fever increased. He was speechless for 
forf y-eight hours. * * He dicd surrounded by his frìends, — most of whom 
kixew nothing of his danger till Wednesday evenmg, tèie 2nd of March." 
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*' EricBsotf^ Calorie Ship, the, 13. 
Etching Liquid for Lithographers, 137. 
Ether and Steam Engine, Combined, 32. 
Evaporatìon, Professor Marcet on, 216. 
Evaporation and Condensation, on, 165. 
EuBtachian Tube, Muscles of the, 181. 
Faraday's Lectures for the Young, 141. 
Fire-arms, Colt's, 89. 
Eire-Escapo, Bate's New, 121. 
Fireproof Buildings, Construction of, 

76. 
Fires Extinguished by Steam, 220. 
Fish Manure as a Substitute for Gkiano, 

117. 
Flats and Steamers on the Granges, 46. 
Flax, Economy of, 223. 
Flax in Ireland, 127. 
Flour-miU, Westrup's Patent Conical, 

119. 
Flying Charìot, 132. 
FossilHuman Teeth, 267. 
Fossi s, New Mode of Drawing, 272. 
Fossil, Batroichoid, from Laiuurkshìre, 

273. 
Frog discovered in New Zealand, 253. 
Fumace and Steam Mine Yentilation, 

38. 
Fusion in a Closed Yesael, 93. 
Gslvanic Battery, bv Callan, 217. 
Galvanio Batteries, New, at Vienna, 217. 
Oalvanic Battery, Stringfellow's, 218. 
Galvanism, Disooverìes in, 216. 
Gas Apparatus, Portable, 98. 
Gas Manufacture, New, 215. 
Gases, London, Analysis of, 96. 
Gas-heating Apparatus, 99. 
Gas-heating, N ew Mode of, 98. 
Gas, Eoastin^ Meat by, 101. 
Gas-Stove, Milner's New, 99. 
Gas and Steam Boiler, 101. 
Gas, Yentìlating, Warming, and Cook- 

ing by, 100. 



Gas ftom Wood or Peat» 10 2. 
Gasometer, Va«t, 06. 
Geology, British, New points in, 259. 
Geology of the Interior of Anatraiisy 

259. 
Geological Fact, Sineiilar, 269. 
GladfQ Sea in Yorkshire, 274. 
Glaciers in the Polar Sca, 274. 
Glass and Iron Pavement, 77. 
Glyoerine, Purification and Applìcatìaii 

of, 221. 
Gold in the Brìtish Islanda, 263. 
Gold Fields of Victoria, or Port Phillip, 

261. 
Gk>ld, Production of, by Artifidal 

Means, 70. 
Gkxìdwin Saoda Refìige, 47. 
Grape Fungus, Brockedon on the, 138. 
Graphite, Purification of, 220. 
Great Circle Indicator, Moore'a Patent, 

156. 
Guano Birds of the Lobos laland, 24é. 
Guano, New Source of, 118. 
Gutta Percha Paper, 137. 
Gutta Percha, Substitute for, 136. 
Gutta Percha for Stereotypinp^, 187. 
Hair, Chance in the Colour of , 232. 
Harbour, New, at Holyhead, S7. 
"Hieh Bridge," Portage,NewYork,26. 
Hobbs on Locks, 83. 
Honey, to get from Bees without 

Smoking, 131. 
Hiumning Birds, Nest of, 246. 
, New, 246. 



Hydraulio Machines in Agrìcultore, 116. 
Hydraulio Power, 31. 
Hydraulic Preeses, Improyemient in, 30. 
Hydraulic Purposes, Artificial Blocka 

for, 30. 
Hydraulic Syphon, Improred, 29. 
Ice-house, Vast, 132. 
Ichthyosaurus, Sldn of the, 272. 
India-rubber, Liquid, 137. 
Ink for Steel Pena, 142. 
InstantaneouB Flowerìng of Pianta, 268. 
Institution of Civil iÉngineers* Pre* 

miums, 146. 
lodine, Pretended Occnrrence of, in 

Milk, Eggs, and the AtmojBphere, 182. 
lodine Vapour to BeproduceÉngravings 

and Drawìngs, 226. 
lodised Manure for the Vino ]>ìflea8e, 

223. 
Irises from Snowdon, 173. 
Iron Building, by Bellhouse, andNew> 

ton and Fimer, 74. 
Iron for Building Purposes, 73. 
Iron, Corrosion of, 221. 
Iron, Manufacture of, 71, 
Iron, Native Metallic, 262. 
Iron Pavement in America, 77. 
Iron Shillings and Sovereigns, Detec- 
tion of, 72. 
Iron, "Wrought, by a New Process, 73. 
Ivory Veneers, Artificial, 22S. 
Jacquard Loom, the, 126. 
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Jet Poxim, Thompaon's, 28. 

Kite and Hawk, Focock's Faient For- 

table, 132. 
liand-tiUiti^ Machines, 116. 
Lawson Midland Observatory, the, 280. 
Lieather without Bark, 134. 
Liife-boats, New, 50. 
L.ife-raft, Tabular, 62. 
liight, Chemical Action of, 226. 
liight, Oscillatory Theory of, 171. 
Liight, Properties of, Lord Brougham 

on, 171. 
Liight, Refirancibility of, Ghange in, 169. 
Lighthouse, Cast-iron, for the Falkland 

Islanda, 73. 
Lighthouses, Improvement in, 28. 
Lithographj, Improvements in, 113. 
Look, Chubb's Lnproved, 84. 
Lock, Jennings's lìrew, 84. 
Locks, Electro-magnetic, by Wishaw, 

86. 
Lock8,New, by Denison and Andrews, 80. 
LocomotiTe Boilers, 24. 
London Ghwes, Analysis of, 96. 
London Turf, 272. 
London Water, 221. 
Lowering Ship's Boats at Sea, 49. 
Lunar Atmospheric Tides, 164. 
Magnetic and Diamagnetic Induction, 

by Plùcker, 155. 
Magnetic Fhenomenain Yorkahire, 154. 
Hagnetism of Botation, by Mattoucci, 

154. 
Malachite, Artifioial, 141. 
Marlborough House, Museum at, 144. 
Master Key Detachment, Famell's, 84. 
Measurement of Ships, 44. 
Mechanic Inventions, Leading, 7. 
Menura Alberti, the, 245. 
Metal Depositing Frocess, patent, 72. 
Metals, Mechanical Froperties of, 56. 
Metals, Fermeability of by Mercury, 

219. 
Meteors, Luminoua, on, 187. 
Meteoric Iron, Faaaive State of, 180. 
Mines, Fneumatics of, 57. 
Mint Apparatus, New Fatent, 221. 
MoUusca, on, 252. 
• Morphia and Codeine, on, 216. 
Motive Fower to Obtain and Apply, 55. 
Multiplying Motion, New, 66. 
Murai Paìnting, Fermanent, 143. 
Natura History Fhotographs, 255. 
Nature selbstdruct, or Naturai Frinting 

Frocesa, 109. 
Nautilus, the Mechanical, 64. 
Nesodon, Extinct Oenus of, 265. 
Nav^ Architecture, New Principle in, 

38. 
Needle-gun, Schlesinger's Fatent, 87. 
New York Industriai Exhibition, the, 9. 
Niagara Suspenaion Bridge, 24. 
Nigntingale, Hungarian, 241. 
Nitrogen, Intimate of, 214. 
Obituary Notioe of Persona eminent 
in Saienoe or Art, 1853, 284. 



Ooean Steamer, Miniatore, 46. 

Ocean Steamers, Great, 42. 

Oil pater, New, 146. 

OoHte of Lincolnshire, 273. 

Optical Fhenomena and Crystallization, 

Brewster on, 172. 
Ordnance, New Piece of, 23. 
Ore Machinery, New, 60. 
Organ Machinery, New, 120. 
Ornamentai Art Museum, Mulborough 

House, 144. 
Oxygen, Prof. Faraday, on, 213. 
Oxygen, Amount of in the World, 165^ 
Oyster Trade of Yew York, 252. 
Ozone, on, 214. 
Ozonometer, the, 214. 
Fanopticon Stereosoope, the, 176. 
Paper, Manufacture of, 107. 
Paper, or Papier-maché, Houses, 141. 
Favements, Olass and Iron, 77. 
Pearls, Artificial, in the Mussel, 262. 
Fedomotive Carriage, Davies's Fatent, 

129. 
Pendulom. the, in determining velo- 

cities, 149. 
Fenholder, ImproTed, 140. 
Fercussion Cartridge for Blasting, 

Norton's, 89. 
" Perpetuai Motion," 148. 
Petrel, the Dusky, 247. 
Fhotography, Mr. R. Hunt on, 228. 
Fhotography, Progress of, 228 to 231. 

Bank Notes, 229. 

Collodion Frocess, 229. 

Colouring Photographs, 230. 

Crayon Daguerréotypes, 230. 

Engraving on Steel, 230. 

Exhibition by the Society of Arta, 

228. 

Measuring the Sun's Light, 230. 

Photographic Institution, 228., 

Photographic Fai>er, 230. 

Photographic Society, 229. 

Fhotography on Wood, 231. 

lUce-paper Fhotographs, 231. 

Stereoscopie Appucation, 231. 

Waxed Paper Frocess, 231. 

Phosphorescence, cauaea of, by Ehren- 
berg, 190. 

Photometer, New, 172. 

Pisciculture, on, 248. 

Pianta aùd Animals, identity of, 183. 

Plastic Material, New, 142. 

Plesiosaurus, New, in the York Mu- 
seum, 266. 

Fneumatics of Minea, 67. 

Freller's Patent Leather Prooeaa, 134. 

Preseryation of Timber, 77. 

Freservation of Wooda and Metals, 77. 

Frinting Machine, Maine's, 112. 

Frinting Machines, American, 112. 

Frinting Machinery, Beniowski's Fa- 
tent, 108. 

Frinting Frocess, Naturai, 109. 

Propellerà, New, 41. 

Quicksilver, TremorleaSi 225. 
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Kaìlway Accidents, 17—22. 
Bailway Break, Newall'u, 17. 
Eailway Carriage, Ordnance, 22. 
Bidlway Collision, Prevention of, 17. 
Sailway Express Engine, M'Connell's, 

18. 
Bailway Tunnel throuch the Alps, 18. 
Railways, American, Statistica of, 18. 
Rain Gange, Simple, 166. 
Beaping Machinery, Crosakill'B, 114. 
Repstering Apparatus for Public Car- 

rìaees, 8>d. 
ReptUian Remuns, 272. 
Rhinoceros, New, 235. 
Rifle, Porter'a Patent Revolving, 88. 
Rodent, New, 236. 
Rose En^ne, Improved, 66. 
Botatory Valve Engine, 38. 
Safety-lamp, Simotf s, 92. 
Salmon, Propagation of, 249. 
Saltaire-Worsted Manufaotory, 126. 
Screw Steaming, Progress of, 40. 
Sewing Machine, Improved, 123. 
Sewing Machine, Lancashire, 124. 
Ships' Boats, Lowerine at Bea, 49. 
Ships, Measurement or, 44. 
Shrapnel's Ore-cruahing Machine, 63. 
Silk Insect, New, 255. 
Silk, production of, discovery in, 128. 
Sleep of Pianta in the Arctic Regions, 

256. 
Bleepers, Iron, for Railways, 17. 
Sluice Valves, Jennings's, 34. 
Smoke of Domestic Fires, to clear 

Towns from, 105. 
Smoke Nuiaance, Prevention of, 104. 
SmokelesB Furnace, Patent, 106. 
Soap-plant, the, 268. 
Socie^ of Arta, Prize Locks, 80—83. 
Society of Arta, Prizes, 146. 
Solar EcUpse Phenomena imitated, 189. 
Soundings, Inatrument for Taking, 158. 
Specula of Reflecting Telescopea, 173. 
Speed of Ocean Bteamers, 44. 
Spinai Chord, on the, 182. 
Spontaneous Combustion near Brighton, 

216. 
Spontaneous Decomposition of Xyloi- 

dine, 216. 
Stamp-heads, Daniell's Patent, 68. 
Standards of Length and Weij^ht, 151. 
Steam and Ether Engine, Combmed, 32. 
Steam Fire-engine, 36. 
Steam Hammers, Balforth'a, 36. 
Steam Hammera, Monster, 36. 
Steam Indicator, 32. 
Steam Jet, and the Atmosphere, Co- 

lours of, 167. 
Steam Navigation, Review of, 39. 
Steam, new fliode of Generating, 32. 
Steam Superaéded, 31. 
Steam Engine, Gold Water, 35. 
Steam Engine, Seaward'a Marine, 34. 



Steamer without Screw or Paddle, 49. 
Steamer, New Description of, 45. 
Steamera and Fiata on the Ganges, 46. 
Steamera, Ocean, 42. 
Steamahip, New Australian, 48. 
Steel, Caat, to Harden for Cutlery, 219. 
Steel Pena, Ink for. 142. 
Stereoscope the.applied to Photography , 

Stereoacope,the, at the Panopticon, 176. 
Stone, Artificial, 142. 
Sulphur Loat in Smelting Ores, 219. 
Sun-apota, Periodic Return of, and 

Magnetic Declination, 188. 
Surface-printing Machinery, Slatter'a 

Patent, 111. 
Table-moving, Prof. Faraday on, 193. 
Table-mo\ing in the United Statea, and 

Bremen, 192. 
Table-moving in Paria, 193. 
Telegraphic Longitude of Bruasels, 205. 
Telephone, New, 130. 
Temperature and Currenta of the North 

Atlantic and Northern Oceans, 160. 
Temperature, Mean of the Tear, 166. 
Tetrao^uB, New, 247. 
Themuc Condnction in Metals, 196. 
Thermostat, New, 92. 
Till, Nixey's Patent Revolving, 130. 
Tin discovered in Australia, 263. 
Tin, Notes on. 58. 

Toads and Frogs, Reproduction of, 253. 
Tobaoco-pipe Trade, the, 123. 
Toucans, Collection of, 245. 
Trigonometrical Survey, the, 148. 
Tunnela, Submarine, 27. 
Umbrella Bird, the, 248. 
Urine, Becompoaition of preveuted, 

221. 
Varley'a Graphic Telescope, 139. 
Yegetation, Éxperimental, 185. 
Velocities Betermined by the Pendu- 

Inm, 149. 
Yentilisition of Fumacea and Minea by 

Steam, 58. 
Yines attacked by Insecta, 254. 
Tolcanic Eruption in the Crimea, 244. 
Vultures, Eggs of, 244. 
Waahing Clothea with Steam, 121. 
Water of London, 221. 
Water Meter, New, 31. 
Water Shrimp, New, 250. 
Water and Spirit Meter, 131. 
Watts's and Burgess' Iron-coating, 69. 
Weather and Diaeaae, 232. 
Weighta, Measurea, and Money, 64. 
Wheelljarrow, Improved, 122. 
Whirlwind and Waterspout, 280. 
Winea, Foreign, Brockedon on, 131. 
Wire, Extraordinary liongth of, 73. 
Zinc Houaea, 75. 
Zino Ship, 47. 
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Longfellow's Golden Ijegend, lUustrated. 

A New and RevlMd Bdilion, with numeroui «Iteraiiona and i 
tlieintbor. lUiutraUd byBinKBt Fostib. Crown Svo. Iisdi 

Longfellow's Poetical Works, lUustrated. 

Inclndinir "Evan Beline," "Voicea of the Ni ibi," "Seaside si 
>ide,"an3atberPDeinaibe<iiIirullvi1]uatrs1edbyB]RiET Foste 



Longfellow's Hyperion lUustrated. 

nioitnited bf Birkkt Fosteb. Crown Bvo. lU. clotb ; 30a. moroci 

Christmas with the Poets ; 

A collection o( Enjlish Poeiry teUting; lo the Fesliv»! of ChrisK 

FOM'EB.Ud nnmerDua IbiliiI LeiCen snd Borderà pniited in i 
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Turner and bis Works : 
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Aulogni'b Froofa (only 39 prinied), (olio, jC 
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Illiutrated Works — contmued. 

Bunyan's Pilgrim's Progress. 

Profutely illustrated by William HxBysY; with Life by the Rey. 
Gborob Chbbver, D.D. Cr. 8vo. 128. cloth ; I7s. mor. } large paper , 428. 
clotb ; 608. morocco. > 

The Landscape Painters of England : 

Sketches after Enfflisb Landscape Painters : Twenty Btcbiafrs of tbeir 
most cbaracterìstic works, by Louis Mabtt, with short Notices by 
W. M. Thackerat. Royal 4to. Sia. 6d. ; coloured, 52s. 6d. 

The Christian Graces in Olden Time : 

A Beries of Feroale Portraits, beautifnlly eng^ved by tbe best Artista, 
witb Poetical Illustrations by Henry Stbbbino, D.D. Imperiai 8vo. 
21 8. richly bonnd and g'tit ; 42s. colonred. 

The Heroines of Shakspeare : 

Forty-flve Portraits of the principal Female Characters. Knenraved 
under tbe snperiniendence of Mr. Charles Hbath, from Drawinga 
by the best Artista. Imperiai 8vo. handsomely bound in morocco, 42s. ; 
roloured Plates, £^. 188. 6d. ; proofs, imperiai folio, half-morocco, 
jffS. ISs. 6d.; India proofs, £i, 5s. 

The Book of Beauty. 

Tbe Court Album, or liook of Beauty. A series of charming Portraits 
of the young Female Nobility, with Historical aud Biographiau Memoirs. 
4to. richly gilt, 21 s. ; coloured, 428. 

Heath's Keepsake. 

The Keepsake., Bdited by Miss M. A. Powbr, (Lady bLBSsiNOTOK's 
niece), assisted by the most popular writers of the day. Royal 8yo. 
21s. ; India proofs, 52s. 6d. 

Rembrandt and his Works ; 

with a Critica] Examination into bis Principles and Practice. By John 
Burnet, F.R.S. 15 Plates, 4to. Sia. 6d. ; Artist's Autograpb Proofs, 
imperiai 4to. j^5. Ss. (only 50 printed). 

Curiosities of Glass-making : 

a History of the Art, Ancient and Modem. By Apslby Pbllatt, £sq. 
With Six beautifully coloured Plates of Antique Vases, &c. Small 4to. 
cloth, 128. 

The Cartoons of Raffaelle, 

from Hampton Court Palace. Engraved by John Burnet. With 
Descriptive Letterpress and Criticai Remarks. Seven large Platea 
(24 inches by 34). In wrapper, 318. 6d. ; or coloured, 63s. 

Vestiges of Old London, 

A series of finished Etchings fìrom originai drawings, with descriptions, 
historical associations, and otfaer references ; by J. Wykbbam Abcber. 
Imperiai 4to. 428. bound ; proofs, 50s. ; colonred, 638. 

Views in Rome ; 

contprising ali its principal Edifices, and ita surroundinf^ Scenery. 
Engraved by W. B. Cookb. 38 Plates, with a Panoramic View of the 
City. 4to. 21s. ; India proofs, JS2, 2s. 

The Bible Gallery : 

Eighteen Portraits of the Women mentioned in Scripture, beautifully 
engraved trom Originai Drawinjsrs, with letterpiess Descrìptions. Inp. 
8vo. handsomely bound, 218. ; with Plates beautifully coloured, 42s. 
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niuitrated Works — contmued. 

The Women of the^lìbìe! 

I Eigbteen Portraits (forming a Second Seriea of The Biblb Gallery). 

I HAndsomelybound, 21s. ; coloured, 428. 

The Gallery of Byron Beauties : 

Portraits of the Heroines of Lord Byron's Poema, from Drawingfs by 
the most eminent Artista. Super-royal 8vo. morocco, 318. 6d.; highly 
coloured, j63. 

Heath's Waverley Gallery. 

Portraits of the priucipal Female Characters in the Writin^s of Scott. 
36 hia^hly-finished Platea, super-royal 8vo. splendidly bound in morocco, 
31 s. 6d. ; with coloured plates, £Z, 

Gallery of the Graces ; 

QTy Beauties of Brìtish Poets : 36 beautiful Female Heads by Landseer, 
Boxali, F. Stone, &c., iliustratingTennyson^ Campbell, ^ogers, Landon, 
&C. Super-royal 8vo. 31s. 6d. morocco ; with coloured Platea, dé'3. 

Milton's Poetical Works. 

Paradise Lost and Re^ined, Comus, Samson Agonistes, L'AUe^^o, &c. : 
with Essayon Milton's Life and Writings, by James Montgomery; 
illustrated with One Hundred and Twenty £ngravin<rs, by Thompson, 
Williams, Orrin Smith, &c. from Drawings by William Harvky. 
Two volumes, crown 8vo. 24s. cloth ; 34s. morocco. 

Thomson's Seasons and Castle of Indolence. 

With Life and Criticai Remarks by Allan Cunmngham \ and 48 Illus- 
trations by Samuel Williams. 12s. cloth ; 17s. morocco. 

Beatile and Collins' Poetical Works. 

With an Essay on their Lives and Wrìtings, and Dlustrations, eugraved 
by S. Williams, &c. from Drawings by John Absolon. Crown 8vo. 
cloth, 12s.; morocco, 17s. 

The Langiiage of Flowers ; 

or, the Piljpimage of Love. By Thomas Miller. With Twelve 
beautifuUy coloured Platea. Fcp. 8vo. silk, lOs. 6d. ; morocco, I2s. 

The Romance of Nature ; 

or, the Flower Seasons Illustrated. By L. A. Twamley. WitlTTwenty- 
seven coloured Platea, 3d Edition, 31s. 6d. morocco. 

Flora's Gems : 

Twelve splendid Groups of Flowers, drawn and coloured by James 
Andrews; with Poetical lllustrations by L. A. Twamley. Imp. 4to 
21s. handsomely bound. 

Sir Vi^alter Scott's most Popular Works — 

Tilt* 8 Illustrated Ediiions, 

1. THE LAY OF THE LAST MINSTREL. 

2. THE LADY OF THE LAKE. 

3. MARMION : A TALE OF FLODDEM FIELD. 

4. ROKE6Y. 
These elegant volumes are uniformly printed in fcp. 8vo. and illustrated 

A'ith nmnerous En^rsvingson Steel, priceTs. cloth ; lOs. Cd. morocco ele^ant. 
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lUuttrated Works — continued. 

Cowper's Poems. 

With life and Criticai Remarks, by tbeRev. Thomas Da lb: and 75 
line Enf^aving^s by J. Orrìn Smitb, from DrawingfB by J. Gilbert. Two 
vola, crown 8vo. 24s. cloth; S4s. morocco. 

" The handaomeatof the editionsof Cowper."— SncT^TOK. 

Pictures of Country Life ; 

or, Sammer Rambles in Green and Sbady Placca. By Thos. Millbb, 
Autbor of " Beauties of tbe Country." With DIuatrationa by asnniel 
'Williams. Crown 8vo. cloth, 6s. 

Sketches at Home and Abroad. 

By J. D. Harding. Sixty Views of the most interestingf Scenes» Foreign 
and Domestic, printed in tinta, in exact imitation of the Orì^nnal Draw- 
\n%%. Imperiai folio, half-morocco, j^. 6s. 

" A treasure-honw of delìsht. Here northem lUlj vùlds np ita aràùtoctoral ^lories and its 
lak« sceaenr— Tenice its pafaciA^the Trrol its romantic valleTS and rillages— the Kheaisb cities 
their picturéaque beauty— «nd France and EagUndlheir greeneat spota of remembrance.» Athbx. 

The Beauty of the Heavens. 

In One Hundred and Focur Coloared Platea, repreaenting the principal 
Aatronomical Phenomena; andan Elementary Liecture, expressly-adapted 
for Family Inatniction and Entertainment. By Charles F. Blunt. 
New Edition, 4to. cloth, 288. 

Le Keux's Memorials of Cambridge, 

Views of the Colleges, Halls, Churchea, and other Public Bnildings of 
the Univeraity and Town, engraved by J. Le Keux; with Historicafand 
Deacriptive Acconnta, by Thoma8 Wrioht, B.A.» and the Rev. H. L. 
Jones. Two volumea, demy 8vo. cloth, 24s. ; India prooft, 638. ; 

Pearis of the East : 

Beauties from " Lalla Rookh." Twelve large>sized Portraita, by Fanny 
Corbaux. Imp. 4to. Sls. 6d. tinted ; platea bighly coloured, 52s. 6d. 

Walton and Cotton's Complete Angler. 

Edited by John Major, with Illuatrationa by Absolon. New Bdition, 
fcp. 8V0. cloth, 128. ; morocco, ISa. ; large paper, boards, 248. ; morocco, 
318. 6d. 
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JOHN BURNET, F.R.S. 

Laudscape Painting in Oil Colours 

explained, in Lettera on the Theory and Practice of the Art. lUuatrated 
£yJt.^***^ ^^ Examples from the aeveral Schools. By John Burmbt. 
F.R.S. Anthor of *• Practical Hinta on Painting. " Quarto, aia. cioth 
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Brawing and Painting — continued. 

Practical Hints on Portrait Painting. 

lilastrated by Examples from the Works of the best Master^. By 
John Burnet. Deiny 4to. aia. 

Practical Essays on the Fine Arts ; 

with a Criticai Examination into the Prìnciples and Pnctice of the hite 
Sir David Wilkie. By John Burnet. Fost8vo.6s. 

J. D. HARDING. 

Lessons on Art : 

a complete Coarse of Instmction, with Examples for Practice. By 
J. D. Harding. 4to. 258. cloth ; or in separate Numbers, 2is. 

*»* This work is dedicated to Hi$ Rovai ffighnet* the PHnce of WfOUy 
by special permission of ffer Majettp the Qfteen, 

Elementary Art ; 

or, the Use of the Chalk and Lead Pencil advocated and explained. By 
J. D. Harding. With numerous Platea. Third Edition, imp. 4to. 42s. 

Lessons on Trees. 

A profcressive series of examples ; by J. D. Harding. Imp. 4to. 25b. 
doth ; or in separate Nombers, 3l8. 

*«* For List of Mr. Hardino's Drawinq Books, see pa^i^e 21. 

Fielding's Works on Painting. 

I. Treittifie (m Painting in Water Golours in Theory and Practice. 

By T. H. Fibldino, late Professor of Paintinjr at the H.B.I. College at 

. Addiscombe. With Platea, plain and coloured. Fourth Edition. lOa. 6d. 

li. The Theory and Practice of Painting in Gii and Water Colours. 

With an Appendix on Litbcwraphy. Fifth Edition. With numeroua 

Platea, plain and coloared, loa. 

Willson on Water Colours. 



Harry 



A Practical Treatiae on Composition, Light and Shade, and Calonf. 
Illnstrated by eoloored Platea. New Edition, imp. 8vo. 16a. cloth. 

The Elements of Art : 

a Mannal for the Amateur, and Basis of Stady for the Profeasional Artiat. 
By J. G. Chapman. Many Woodcuta. 4to. lOs. 6d. 

. The Art of Painting Restored 

to its aimplest and suresC prìnciples. By L. HuNDBRTpFtiND. 24 
coloured Platea. Poat 8vo. 9s. 6d. 

Manuals of Art, see page 15. Drawinq Books, page 21. 



IrrliitErtttral Wixh, 



RAPHAEL AND J. ARTHUR BRANDON. 

An Analysis of Gothick Architecture. 

lUustrated by a series of upwarda of Seven Hundred Examples of Doo^ 
• wayt» Windows, Ite. ; accompanied with Remarks on the several I> 
of an Ecclestastical Edìfice. By R. and J. A. Brandon, Are* 
9 large vola, royal 4to. jffS. Ss. 



London.] 
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Architectural Works — continued. 



The Open Timber Roofs of the Middle Ages. 

Illmtrated by Perspective and Working Drawin^s of some of thi 
▼arìeties of Charch RoofB ; with descriptive Letterpress. By R. and J.A. 



Illmtrated by Perspective and Working Drawin^sof someof the beat 
▼arìeties of Church RoofB ; with descriptive Letterpress. 
B R A N DON . Royal 4to. uniform with the abo ve, ^Z. Ss. 

Parish Churches ; 

being^ Perapective Views of Enj^lish Ecclesìastical Stroctares ; accom- 

ginied by Plans drawn to a Uniform Scale, and Letterpress Descrìptiona. 
y R. and J. A. Brandon, Architects. 3 tols. large 8vo. contaìBing: 
160 Plates, £% 28. 

Winkles's EngUsh Cathedrals. 

Architectural and Picturbsque Illdstrations of the Cathb- 
DRAL Churches of Enoland and Wales. New Edition, witbthe 
Manchester Cathedral. 186 Plates, beautifuUy entcraved by B, 
WiNKLEs; with Historìcal and Descriptive Acconnta of the yaiiotls 
Cathedrals. In three handsome vols. iinp. 8vo. cloth, £2, 8s. ; roy. 4to. 
India proofb {veryfew left), £ò. 6s. 

*»* The Third Volume, comprìsìn^ lichfield, Gloucester, Hereford, Wor- 
cester, Durham. Carlisle, Chester, Ripon, Manchester^ and the Welsh Cathe- 
drals, may stili oe had separately, to complete sets, pnce24s. in 8vo., 48s. 4to. 

Winkles's French Cathedrals. 

From Drawin^ by R. Garland; with Historìcal and Descriptive 
Accounts. Contfùning Fifty larg^ Plates. Cloth, 21s.; royal 4to. 
India proofs, £2. 3s. 



Glossary of Architecture. 



ExplanationoftheTermsused in Grecian, Roman, Italian. and Gothic 
Architecture, exemplified by many Hundred Woodcuts. Fifth Editioi^ 
much enlarged. S vols. 8vo. 48b. 

Tntroduction to Gothic Architecture. 

By the Editor of the " Glossary ;" with nnmerous Illustrations, 49. 6d. el. 

Principles of Gothic Ecclesiastical Architeeture. 

By M. H. Bloxam. With an Explanation of Technical Terms. Ninth 
Edition, enlarged, with 260 Woodcuts, 6b. cloth. 

Stuart's Antiquities of Athens, 

And other Monuments of Greece. With Seventy Plates, accnrately 
rednced trom the great work of Stuart and Revett ; and a Chronologicu 
Table, forming a valuable Introduction to the Study of Grecian Archi* 
tecture. lOs. 6d. cloth. 

Domestic Architecture. 

Illustrations of the Ancient Domestic Architecture of England, flrom tbe 
Xlth to the XVIIth Century. Arranged by John Britton, F.8.A. 
With an Historìcal and Descriptive Essay. Fcp. 8vo. Ss. cloth. 



Suggestions in Design. 



For the use of Artists and Art-workmen. Many Hundred snbjecta drawn 
by LvKE Limnbr. 4to. cloth, 168. 



■->'■. I ■■■■'SS 
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MR. ANGUS B. REACH'S NEW WORK. 

The Loire and the Rhone, 

ivìtbia Dash into Xormandy : the Journal of aSuraroer Tour. By A. B. 
Rbach, Authorof*<Claretand01ìves." Postavo, witli lUustrations.— 
Nearlff readg. 

Albert Smith's Story of Mont Blanc 

and the various Ascents tbereof, from the timeof Saussure to the present 
day. With Illustratìons. Crown 8vo. lOs. 6d. cloth. 

A Month in Constantinople. 

By Albert Smith. AVith uumerous lUustrations on Steel and Wood. 
Third Edition, fcp 8yo. 5s. cloth. 

Prince Adalbert. 

Travels of H.R.H. Prince Adalbert, of Prussia, in the South of Europe 
and in Brazil ; with a Voyaj;:e up the Amazon and the Xingù. Trans- 
lated by Sir R. H. Schombiibgk and J. E. Taylor. 2 vols. 8vo. Maps 
and Flates, 168. 

Travels in Perù, 

durinff the years 1838-43, across the Cordilleras and the Andes into the 
Primeva] Foresta. By Dr. J. J. Von Tschudi. Translated by Miss 
Rosa. 8vo. 12s. 

The Boat and the Caravan : 

a Family Tour in Erypt and Syria. With Enrravinjifs on Steel fì'om 
Originai Drawiugs. rourth Edit. Fcp. 8vo. cloth, 7s. ; morocco, lOs. 6d. 

Tour on the Prairies. 

Narrative of an Expedition across the Great South Western Prairies. 
from Texas to Santa Fé. By Gborob W. Kenoall. 3 vois. fcp. 8vo, 
with Map and Platea, 12s. 



He Wonders of Travel ; 



containìni; chotce Bxtracts from the best Books of TraveL Fcp. 8vo. 
Platea, Ss. 6d« 



■®- 



/irte uì %vxmmml 

Léonard Lindsay. 

The Story of a Buccaneer. By Angus B. Rbach. 2 vols. post 8vo. 218. 

Reveries of a Bachelor. 

By Ix. Mabvel. Fcp. 8vo. 4s. 6d. cloth. 

THE BROTHERS MAYHEW. 

The Greatest Piagne of Life ; 

or, Ttie Adventures of a Lady in Search of a Seirant. by One wlio bas 
been almost Worried to Death. Edited by the Brothers Mayhew. 
Illustrated by George Cruikshank. Crown 8vo. 7s. cloth. 
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Fiction and Amusement — contìnued. 



The Magic of Industry ; 

ur, Tbe Gnod Genias tbat tumed Bverythingf to Gold : a Paiiy Tale. By 
the Brothers Mayhew. Witb Platea by George Croikahank. 2c. 6d. clotb. 

Acting Charades ; 

or, Deeds not Worda. A Christmas gume to make a long: eveningf short. 
By tbe Brothers Mathbw. Illustrated witb many hundred woodcats. 
58. clotb. 

Round Games 

for ali Partìes, containing an inexbaustible Budget of Annuement for tbe 
Fireside, &c. 5s. clotb. 



The Sandboys' Adventures ; 



or, London in 1851. durine the Great Exhibition. By Hbnrt Mathbw 
and G. Cruiksmank. 8to. ciotb, Ss. 6d. 

Cracker Bon-Bon for Christmas Parties : 

A Gollection of Humorous Dramas, Poeros. and Sketcbes. By R. B. 
Bbough. Prof iisely illustrated by Hine. Clotb, Ss. 6d. 

Christopher Tadpole : 

bis Strusri^les and Adventures. By Albert Smith. Whb 42 Illustra- 
tions on Steel, by Joh n Lbech, and a Portrait of tbe Author. 8s. 
%* See also Comic Natural Historibs, &c. page IO. 

Gavarni in London. 

Scenes and Sketches of London Life and Manners. By Mons. Gavarni. 
Beautifolly engraved and tìnted. Imp. 8vo. bandsotnely bound, 6s. 

The Pentamerone ; 

or, Story of Stories : an admirable Collection of Fairy Tales. By Giam. 
Basile. Translated from the Neapolitan b^ J. E. Taylor. With 
Illustrations by George Cruiksbank. New Edition Revised. Crown 8vo. 
68. clotb. 

Village Tales from the Black Forest. 

By Berthold Auerbach. Translated by Meta Tati/)b. Witb 
Illustrations by Absolon. Post Svo. 6s. clotb. 

Adventures of Robinson Crusoe, complete. 

Reprinted from the Originai Edition, witb Illustrations by Stotbard. 
Crown Svo clotb, 78. 6d. 

Robinson Crusoe, 

with numerous Woodcuts by George Cmikshank and otbers. Fcp. Svo. 
3s. 6d. clotb. 

Pen and Ink Sketches of Poets, Preachers, and 

Politicians. Second Edition. Post Svo. Ss. 

The Young Lady's Oracle : 

A Fireside Amusement, witb coloured Piate. 28. 6d. clotb. 
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GEORGE CRUIKSHANK'S WORKS. 



My Sketch-book ; 



contaìnìng- more than Two Hundred laughable Sketcbes. fiy Georob 
Crutkshank. In 9 Numbers, 2s. 6d. each plain ; Ss. 6d. coloùred. 

Scraps and Sketches. 

In 4 Parts, each Ss. plain ; 12s. coloùred. 

Illustrations of Time. 

Ss. plain ; 12s. coloùred. 

Illustrations of Phrenology. 

Ss. plain ; 128. coloùred. 

The Bottle. 

In S large Plates, Is. ; or printed in tinto, 6s. 

The Drankard's Children : a Sequel to the Bottle» 

8 large Plates, Is. ; printed in tints, 6s. 

%* These two works may be bad stitcbed up with Dr. Charles Mackay's 
illustrative Poem, price Ss.— The Poem separate, is. 

The Comic Alphabet. 

Twenty-six Humorous Designs. In case, 2s. 6d. plain ; 4s. coloùred. 

The Loving Ballad of Lord Bateman. 

With TVelve Humorous Plates. Clotb, 2s* 

The Bachelor's Own Book : 

b^Dg Twenty-four Passages in the life of Mr. Lambkìn in the Pursuit 
of Pleasure and Amusement. 58. sewed ; coloùred. Ss. 6d. 

The Comic Almanack, since its commencement 

in 1886 to 1658. lUustrated with numerons large Plates by George 
Cruikshank, and many hundred amusing Cute. 

*«* Any of the separate Years (except that for 1835) may be had at One 
Shilling and Threepence each. 

John Gilpin : 

Cowper's humorous Poem. With Six Illustrations by 6. Cruikshank. 
Fcp. Svo. Is. 

The Epping Hunt. 

The Poetry by Thomas Hood, the Illustrations by George Cruikshank. 
New Edition, fcp. Svo. Is. 6d. 

The Toothache, 

imagined by Horacb Mayhew, and realized by George Cruikshauk: a 
" Series of Sketches. In case, is. 6d. plain ; Ss. coloùred. 

London.] 
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Comic Works — continued. 



Mr. Bachelor Butterfly : 

hìs Yeritable Historv ; showingf how, after beine Married, lie narrowly 
escaped Bigamy» and became the Stepfather of Sght Hopeful Children. 
By the Author of ** Mr. Oldbuck." Ss. cloth. 

Comic Adventnres of Obadiah Oldbuck : 

wherein are duly set forth the Crosses, Chag^iins, Chauffes, and Calamitìes, 
by which bis Courtship was attended ; showìi^, «Jso, tne Issue of bis Snit, 
and bis Espousal to his Ladye-love. Larice Sto. with 84 Plates, 78. cloth. 

The History of Mr. Ogleby : 

shewing how, by thepolish of bis manners» the briUiancYof bis rei^itees, 
and the elegance of bis attìtudes, he attained distinction in the foshionable 
world. 150 Desigus, 69. cloth. 

The Comic Latin Grammar : 

A New and Facetions Introduction to the Latin Tongue. Proftisely illas- 
trated with Humorous En^avings by Leech. New Edition, Ss. cloth. 

** Withoat exception the mo«t nchly comic -work we ha,Te erer seen."— Tajt'8 Bl&o. 

New Readings from Old Authors. 

Illnstrations of Sbakspeare, by Robert Sbymoub. 4b. cloth. 

Tale of a Tiger. 

With Six lUttstrationB. By J. S. Cotton. Fcp. 8vo. is. 

Table-Wit, and After-dinner Anecdote. 

By the Editor of ** Hints for the Table." Fcp. 8vo. 18. 6d. cloth. 

(Sttmit iaatural f^imxm. 

By Albert Smith, A. B. Reach, Uobacb Mathbw, &c. &c. 

Profuiély JUuatrated by the bett Comic ArtUU o/the day, 

Price One Shilling each. 

ALBERT SMITH. 



The Gent. 
The Ballet Girl. 
Stuck-np People. 



Idler uponTown. 
The Flirt. 
Evening Parties. 



ABowlofPunch. 

A. B. REACH. 
Borea. | Hnmbngs. 

Romance of a Mince Pie. 
HORACE MAYHEW. 
Model Men. | Model Women. 
Change for a Shilling. 

Alto, in same tiyU, 

Hearts are Trumps. By James Hannay. 

Naturai History of Tuft-bunters and Toadies. 

M M the Hawk Trìbe (Swindlers, Blacklegs, &c.) 

„ yy a Bai Masqué. By the Count Chicard. 
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Alexander Smith's Poems. 

A Life Drama, and other Poems. By Alexander Smith. Third 
Edition, Fcp. 8vo. cloth. Ss. 

Life and Times of Madame de Staél. 

By Maria Norris. Post 8vo. 9s. cloth. 

My Life and Acts in Hungary : 

Beine a Personal Narrative of bis Career in connection with the B45Volu- 
tion. By Arthur GOrgbi, Commander-in-Chief of the Hungarìan 
Anny. 2 vols. post 8yo. 21 s. 

Men of the Time : 

A Series of Succinct Biographiesof the most Eminent Living: Notables:— 
Authors, Artists, Engravers, Poets, Preachers, Travellers, eie, &c. 
SmaU 8vo. 6s. cloth. 

Lectures on the Great Exhibition 

and its Results on the Arts and Manufactures, delivered before the 
Society of Arts, by some of the most Eminent Men of the day. In Two 
Series, price 7s. 6d. each, neatly bomid in cloth. 

Lectures on Gold, 

delivered at the Government School of Mines, for the Use of Emìgrants 
to Australia. Crown 8vo. with illustrations, as.6d. 

Bogue's Guides for Travellers, 

in compact and convenient volumes, pocket size :— 
I. Belgittm and the Ehinb, maps and plana, 
n. SwiTZBBLAKD and Satot, map. 
III. Fbakoe : with a complete Guide to Paris. 

*«* Others in preparation. 

The Pocket Peerage and Baronetage of Great 

Britain and Ireland. By Henry R. Forster, of " The Mominjj Post." 
Neatly bound, 6s. 

Webster's Quarto Dictionary, unabridged ; 

containing ali the Words in the English Language, with their Etymologrie» 
and Derivations. By Noah Webster, LL.D. Revised by Professor 
Goodrich. With Pronouncinff Vocabularies of Scripture, Classical, 
and Geographìcal Names New Edition, carefully printed in a large 4to. 
volume, 31s. 6d. cloth ; 42s. calf. 
\* The only complete work. AU the octavo editions are Abndgm«nts. 

Webster s Octavo Dictionary. 

Abridged from the above. Cloth, 7s. 6d. 

The Fourth Estate. 

A History of Newspapers and the Liberty of the Press. By F. K, Hunt. 
Two vols. post 8vo. 2ls. cloth. | 

The Religion of Geology, 

and its Connected Sciences. By Edward Hitchcock, D.D., of A' 
herst College. Crown 8vo. 7s. cloth. 

Tk)NDOn.] 
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Miicellaneotu Bookt — continued. 

Longfellow's Poems. 

The Poetica! Works of H. W. Lonofellow. New Edition, with platea 
and portrait, fcp. Sto. cloth,48. 6d.; morocco, 9s. 

Longfellow's Prose Works. 

Uniform with the above. Fcp. 8vo. cloth, 4s. 6d. ; morocco, 9s. 

Longfellow's Golden Legend. 

The Golden Lefj^end. By H. W. Lonofellow. Second Edition, fcp. 
8vo. 5a. cloth I 9i. morocco. 
*^^* Thi8 volarne is necessary to complete aU editions of the author's works. 

The Happy Home : 

a Series of Papera affectionately ascribed to the Working People. By 
the Author of *' Life in Earnest." Sewed, is. ; cloth gilt^ Is. 6d. 

The Fountain of Living Waters : 

28. cloth gilt. 



The Angel's Song. 



By the Rev. C. B. Tayler, M.A. With Illustrations by Harvey. Fcp 

bOB. 58. 



French Domestic Cookery, 

combining: Eleerance with Econoi 
Engjavings. Fcp. 8vo. 4s, cloth. 

The Stowe Catalogne 



combinine Elegance with Economy } in 1200 Receipts. With numerous 
. Fc 



Prìced aDd Annotated, by Henry Rumsey Forster, of the "Morning 
Post" newspaper. With numerous Illustrations of the principal Objects. 
4to. half-morocco, 158. 



Emma de Lissau ; 



or, Memoirs of a Converted Jewess. With Illustrations by Gilbert. 
New Edition, 7s. cloth ; lOs. 6d. morocco. 

Miriam and Rosette ; 

or. The Twin Sisters : a Jewish Narrative of the XVIIIth Century. By 
the Author of •* Emma de Lissau.'* Illustrated by Gilbert. Ss. 6d. cloth. 

Rev. Thomas Dale's Poetical Works. 

Includine The Widow of Nain, The Daughter of Jairus. &q. New and 
Enlarged Edition, fcp. Svo. 78. cloth ; lOs. 6d. morocco. 

Windsor in the Olden Time : 

its Historical and Romantic Annals, fìrom the earliest Recorda. By 
John Stouohton. Crown Svo. 6s. 

« 

TheWhaleman'sAdventures in theSouthernOcean. 

Edited by the Rev. W. Scoresby, D.D. Fcp. 8vo. cloth, 6s. 
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Mùcellatteaus Booki — continued. 

Panorama of Jerusalem 

and the sttrroundin^ Scenery, from a Drawing: by the Librarìftn of the Ar- 
meniaii Convent : with Hùtorìcal and Descriptive Notices fìrom the works 
of Robinson, Keith, Bae Wilson, Backingham, &c. In cloth case, 28. 6d. 

RecoUections of the Lakes ; 

and OTHER POBMS. By the Author of " Moral of Flowers," " Spirit 
of the Woods,*' &c. Fcp. 8vo. with Frontispiece, 7s. cloth ; lOs. 6d. mor. 

Year-Book of Facts in Science and Art ; 

exhibitinsf the most important Discoveries and Improvements of the 
Year, and aLJteraryand Scientific Obitnary. By the Editor of "The 
Arcana of Science." lUustrated with Engravings, fcp. 8vo. 58. cloth. 

*^* Tbìs work is publishcd annnally, and contains a complete and con- 
densed view of the progress of discovery during the year, systematically ar- 
ranged, with engravings illustrative of novelties in the arts and sciences, &c. 
The volames, from its commencement in 1839, may stili be had, 5s. each. 

*' Ably and honestly compiled."— Athbmjbcx. 

Life's Lessons : 

a Domestic Tale. By the Author of " Tales that Might be Trae." New 
Edition, wth Frontispiece, fcp. 8vo. 4s. cloth. 

Williams's Symbolical Euclid, 

chielly from the Text of Dr. Simson. Adapted to the Use of Students by 
the Rev. J. M. Wi lli ams, of Queen*s College, Cambridge. New Edition, 
Ss. 6d. cloth ; 78. roan.— An 8vo. Edition may also be had, 7s. cloth. 

X%X This edition is in ose at many of the Public Schools. 

King's Interest Tables, 

on Sums from une to Ten Thousand Pounds. Enlarged and improved, 
with several usefùl Additions. By Joseph Kinq, of làverpool. Id 
1 large voi. 8vo. 21s. 

Seven Hundred Domestic Hints, 

combining Elegance and Economy wi 
Lady. Neatly bound in cloth, 2s. 6d. 

Fiorai Fancies ; 

or, Morals from Flowers. With Seventy lUustrations. Fcp. 8vo. 7s. cloth. 

The Game of Whist ; 



combining Elegance and Economy with the Bnjoyment of Home. By a 

Ne " "" 



its Theory and Practice, by an Amateur. With lUustrations by Kbnny 
Mbadows. New Edition, fcp. 8vo. 3s. cloth. 

Backgammon : 

its History and Practice, by the Author of " Whist," lUnstrated by 
Mbadows. Fcp. 8vo. 2s. cloth. 

The Dream of Eugene Aram. 

By Thomas Hood, Author of " The Song of a Shirt." With lUustra- 
tions by Harvey. Cruwn 8vo. Is. sewed. 
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Miscellaneous Books — continued. 



W^ORKS WITH ZI.I.UMZNATED TITI.ES. 

INTHBSTYLS OF THB OLD ROMISH MISSALS. 

Books of Poetry. 

Thb Poetry of Flowbr& 

POBTRY OF THB SeNTIMBNTB. 

Thb LYRB.—Fuffitive Poetry of the Nineteenth Centory. 
Thb Laurbi— a Companion Volume to the Lyre. 
3s. 6d. neatly boand in French morocco elegant. 



Elegant Miniature Editions. 



Cowpbr's Pobms. 2 vols. 
Thomson's Seasons. 
Sgott*s Lady of thb Lakb. 
Scott's Marmion. 
Scott's Lay and Ballads. 
Scott's Rokbby. 



SCOTT'S SBLECT POBTICAL WoRKS. 

4 vols. containingthe above Poems 
uniformly bound. 

VlCAR OF WaKEFIELD. 
COTTAOBBS OF GlBNBURNIB. 

Sacrbd Harp. 



*•* Bach volume, very neatly bound aud gilt, 28. 6d. cloth ; 4». morocco. 



USEFUI. WORKS. 

One ShiUinff each, neatly bound. 

Etiqubtte for THB LADIES.— FoW<«/A EdìHon, 

Etiqubttb forthbGbntlemen.— 7%<r<y-/o«r^A Edition. 

ETiauBTTB of Gourtship and Matrimony, with a complete Guide to the 

Forms of a Wedding. 
Hand-Book of Pencil Drawing (Platea). 
A Sh ILLINOIS Worth of Sbnsb. 

The Wbather Book : 300 Rules for Telling the Weather. 
The Ball Room Preceptob and Polka Guidb. 

Languagb of Flowers, with illuminutedcoversandcoloured Frontispiece. 
Ball Room Polka, with Music and Figures. 



i^anual$s of Xnsttturrion anD ^mu^(ment« 

Price One Shilling each, neatly printed and illustrated. 

1. Mannal of Flower Gardening for Ladies. By J. B. ^liiting, 

Practicai Gardener. 2d Edition. 
2. Chess. By Charles Kenny. 

3. Music. By C. W. Manby. 

4. Domestic Economy. By John Timbs. 

5. ■ Cage Birds. By a Practicai Bird-keeper. 

6. Oil Painting; with a Glossary of Terms of Art. 

y^ for Butterfly CoUectors. By Abel Ingpen. Plf 

8. Painting in Water Colours. 

London.] 
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f'{It'$s &Mn£t aiArars CFDttion^. 



1. DR. JOHNSON'S LIVES of the ENGLISH POETS. 

2. BOSWELL'S LIFE of JOHNSON. 

3. OLIVER GOLDSMITH'S WORKS. 

4. HERVEY'S MEDITATIONS and CONTEM FLATI ONS. 
J§t These Works are clearly and beautiAilly prìnted by Wbittiiig^haiii, and 

each comprised in a bandsome fcp. 8vo. voi. Their eleg^ance and cbeapness 
render them very suìtable for Presenta, School Prizes, or Travelling Com- 
panìons. Price 6s. each, neatly half-bonnd morocco ; or 9s. calf extra. 

" Tilt's Edition" must be specified in orderin^ the above. 



%mìk WmkB. 



Captain Mayne Reid's Books for Boys. 

I. The Desert Home; or, EnglLsh Family Robinson. With 
numerous Illustrations by W. Harvby. Third Edition, cloth, 7s. ; 
with coloured plates, lOs. 6d. 
II. The Boy Huntérs; or, Adventures in Search of a White 

Buffalo. With nnmeroos Platea by Harvey. Third Edition, cloth, 78. ; 
coloured, lOs. 6d. 

III. The Young Voyageurs ; or, Adventures in the Fur Countries of 
the Far North. Plates by Harvey. Fcp. 8vo. Ts. ; with coloured plates, 
lOs. 6d. 

The Boyhood of Great Meri. 

As an Example to Youth. By John G. Edgar. With Cuta by B. Poster. 
Third Edition, 3s. 6d. cloth ; withgilt edges, 4s. 

Footprints of Famous Men ; 

or, Biography for Boys. By J. G. Edgar. Cute by Poster. 3s. 6d. doth ; 
4s. g^ilt edges. 

Memorable Women ; 

The Story of their Lives. By Mrs. Newton Cbosland. Ulnsti'ated by 
B. Poster. Fcp. 8vo. 6s. 

The Boy's Own Book : 

a complete Encyclopaedia of ali the Diversions— Athletic, Scientific, and 
Recreative— of Boyhood and Youth. With several hundred Woodcuts. 
New Edition, greatly enlarged and improved. Handsomely bound. Ss. 6d. 

Picture Book for Young People. 

Fifty quarto Plates, with Descriptions, cloth. Ss. ; coloured^ lOs. 6d. 

George Cruikshank's Fairy Library. 

Edited and Illustratedby George Cruikshank. 

T. Hop o' My Thumb, Is. | li. Jack and the Bean-stalk, Is. 

■ ■ 111 ■■■■■■■■■■■■ . . 1,1 — ^^M _ ■■ ■ » Il ■ I ^^i.^^ I ■ »»— ^fc^^p^^ 
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Juvenile Works — continued. 



The Comica! Creatures from Wurtemberg : 

from the Stuffed Auimals in the Great Exhibition. Square cloth, 3s. 6d. ; 
coloured, 6s. 



Comical People 



met with at the Great Exhibition, from Drawings by J. J. Grandtille. 
Small quarto, Ss. 6d. ; coloored, 6s. 



Coraical Story Books, 

With Ck)lonred Platea. Price One Shìllinf? eacb. 

1. The Weasels of Holmwood. 

2. The Wonderful Hare Hnnt. 

3. Story of Reynard the Fox. 



4. Lady Chaffinch's Ball. 

5. Aldemian Gobble. 

6. A Comical Fight. 



Originai Poems for my Children. 

By Thomas Miller. Profdsely Illustrated. 28. 6d. cloth. 

The Young Islanders ; 

aTaleoftheSeaward-HonseBoys. ByJEF. Taylor. Tintedplates,6s.cl. 

History of England, 

for Youngf Persona. By Anne Lydia Bono. 80 illustrations, 3s. 6d. 

Little Mary's Books for Children. 

Price 6d. each, profasely illustrated :— 
Primer ; Spelling Book ; Readingf Book ; History of England ; Scripture 
Lessons; First Book of Poetry ; Second Book of Poetry; Babes in theWood; 
Picture Riddles ; Little Mary and ber Doli. 

Little Mary's Treasury, 

Being Eight of the above bonnd in one volnme, cloth. Ss. 

Little Mary's Lesson Book ; 

containing " Primer,** " Spelling^," and *• Reading:," in One Volume. 
Cloth, gilt, 2s. 6d. 

Harry 's Ladder to Learuing. 

Picture Books for Children. Price 6d. each, plain ; is. coloured :— 



Harry's Horn Book. 
„ Picture Book. 
„ Country Walks. 



Harry's Nursery Sonos. 
„ SiMPLE Stori Es. 
„ Nursery Tales. 



Or the Six bound in one volume, 38. 6d. cloth ; or with col'd plates, 6s. 

The Playmate ; 

a Pleasant Companion for Spare Hours. With numerons illnstratio^ 
Compiete in Oue Volume, cloth g^ilt, 56. 

London.] 
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Juvenile Works — continaed. 



The Church Catechism Ulustrated : 

Witb the Order of CoDArmatioii. With naineroas Engnvingfs on wood. 
Neatly done up in gilt cover aii a gift or reward book. is. 

Home Lesson Books. 

The Home Primer, nearly 200 cute, doth, 1». 
The Home Naturai History, cuts, doth, Is. 

Each may be bad with Coloared Plates, 28. 6d. 

Home Story Books. 

• The Well-bred Doli, cuts, doth, la. 
Discontented Chicken, doth, Is. ; 

Or, with Coloured Platee, 28. 6d. 

Bertie's Indestructible Books. 

Printed on Calicò, 6d. eacb. 



1. HoRN Book. 

2. Word Book. 

3. Farm Yard. 



4. woodside. 

5. Wild Beasts. 

6. Bird Book. 



9, d. 

Abbott's Caleb in the Country (Platea) l 

Arabian NiGHT8,a8relatedbyaMotber(manyPiates) 3 6 

Barbauld'sLessonsforChildren (Coloured Platea) 1 

Binglby's Sto RiEs ABOUT Doos (Platee) 4 

Bingley'sStories ABOUT Instinct (Platee) 4 

BiNGLEY*9 Talks OF Shipwrecr (Platee) 4 

BiNOL&r'sSTORiB8ABouT HoRSES (Platee) 4 

Binolby'sTalesaboutBirds (Platee) 4 

Bingley'sTalesaboutTravbllkrs (Platee) 4 

BiNOLEY'e Bible Quadrupeds (Platee) *' 

BoY'e TREAeuRY OF Sports and Pabtimbs (300 Engraving^s by S. 

Williame) fcp. 8vo. cloth • 

Child'b Fi ReT LE890N Book (many Cute) eqoare, cloth 3 6 

Fam iLYPoBTRY,by the Editor of*<SacredHarp,*'eilk 2 6 

FiouREs OF FuN ; Two Parts (Coloured Platee) l 

Flowers OF Fable (180 Eng^ving^s) 4 

Hbrobb of England: Uvee of celebrated Soldiers and Sailors 

(Platea) clotb pilt 4 

Hbrvey'sReflegtions IN aFlowbrGarden (12 Ooloured Platee) 4 

History of My Pets, by Grace Greenwood (Coloared Platee) 2 6 

Life oFCHRieT, New Edition (28 Platee) 4 u 

MoTHER'e PbESENTTO HBRDAUOHTER,eÌIk <.. ^ 6 

Parley'sVisitto London (Col'd Platee), cloth 4 

Par LOUR Magic, Amueingf Recreatione (many Platee) 4 6 

Pictorial Bible HiBTORY, complete in 1 volume, cloth 3 t 

Rural Amusements for Schoolboys durino the Holidays 

(Cuts)cloth 3 6 

Sedgwick's Stories for Youno Persons (Platee), cloth 8 6 
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€ì)t (Sntoptnn iibrarp* 

A COLLECTION OF THE BEST WORKS OF THE BEST AUTHORS. 
Ai the low priee of Za. Qd. per Volume, 

Miller (Thomas). - History of the Ang^Io-Saxons. 1 2 platee, Ss. 6d. 

Thierry.— History of the CONQUEST of EN6LAND by the Normans. 
By Auo usti n Th i e rrt. Tvro vols. 

Oaiiot.-History of the ENGUSH REVOLUTION of 1640, from the 
Accession to the Death of Charles I. By F. Guizot. One voi. 

Onisot.— History of CIVILIZATION in EUROPE and in FRANGE; 
comprisin? the Cour» d^Hittoire Moderne complete, and now translated 
entire fot the first time. Three vols. 

Michelet.-Life of LUTHER : wrìtten by Himself. Collected and 
arranfi^ed by J. Michelet ; with additions trom Audin. One voi. 

Luther .—TABLE-TALK. Translated by W. Hazlitt. One voi. 

Michelet.— History of the ROMAN REPUBLIC. By J. Michelet. 
One voL 

Beringrton.— LITERART HISTORT of the MIDDLE AGES, from the 
Reigrn of Augustus to the Revival of Learning. By the Rev. Joseph 
Berinoton. One voi. 

Carrel ) History of the COUNTER REVOLUTION, for the re-establish- 
and / ment of Popery in England under Charles II. and James II.. 
Fox. ) by Armand Carrel ; and History of the Early Part of thè 
REIGN of JAMES IL, by C. J. Fox. One voi. 

Be Vi^ny*— CINQ MARS ; or, a Conspiracy under Louis XIII. : an 
Historical Romance. By Count Alfred db Viqny. One voL 

^JS^ \ ^^^ 0^ t^« ITALIAN PAINTERS.— Michael Angelo, by 

De Quincy. ) ^ Duppa, LL.B. ; and Raflftiello, by Q. De QuitiCT. 

°and 1 Life of CARDINAL WOLSEY. By John Galt. With 

CaTendish. J ^^^ì^ìoi^b 'ì^om Catenoish. One voi. 

Roecoe.— Life of LORENZO DE MEDICI. By William Roscob. 
Edited by W. Hazlitt. One voi. 

Ztoeeoe.— Life and Pontificate of LEO X. By William Roscoe. 
Edited by W. Hazlitt. Two vols. 



I.— MARGUERITE DE VALOIS: an Historical Romance. By 
Alexander Dumas. One voi. 

Bouterwek.- History of SPANISH LITERATURE. By Frederick 
Bouterwek. One voi. 

Miimet.- History of the FRENCH REVOLUTION— 1769, 1814. By 
F. A. Mionet. One voi. . 
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MINIATURE CLASSICS: 

A Choice CoUection of Standard Works, elegantly prìnted, illustrated with 
Frontispieces, and pnblished at extremely low prices, with a view to exten- 
sive circulation. The binding is execated in a anperior manner, and rery 
tastefolly omamented. 

Any work may be purchased separately. The prices per volume are — 

Omamented cloth, irilt edges. . la. 6d. — Prettily boand in ailk 28. 

Very handaome in morocco Ss. 

TtaoM to which a itar ia prcflxed, being nnch thieker thaa the othen, are 6d. per toL extra. 



Bacon's Eaaays. 

Beattie's Minstrel. 

Channinr's Eaaays. 2 vols. 

Chapone's Lettera on the Mind. 

CoIeridre'B Ancient Mariner, &c. 
•CJowpers Poema. 2 vola. 

Elizabeth, or the Exilea of Siberia. 

Falconeria Shipwreck. 

Fenelon's Reflectiona. 
*Gem8 of Anecdote. 
*Gema of Wit and Humour. 
*Gem8 flnom American Poeta. 
*Gema from Shakapeare. 
«Gema of American Wit. 
«Gema of Britiah Poeta— 

Ist Ser. Ghaucer to Goldamitli. 
2d „ Falconer to Campbell* 
Sd „ Livittg Authora. 
4th „ Sacrea. 
«Goldsmith'a Vicar of Wakefield. 

Goldamitb's Eaaays. 

Goldsmith'a Poetical Worka. 

Gray*8 Poetical Worka. 

Guide to Domeatic Happinesa. 

Gregfory'a Legacy to hia Daughtera. 
«Hamilton'aCotti^ersofGlenburnie. 



*Hamilton*aLettera onEdncation* 2 ▼. 

Lamb*8 Talea fìrom Shakapeare. 2 v. 

Lambda Rosamnnd Gray. 
*lrving'8 Esaaya and Sketchea. 

Johnaon'a Raaeelas. 

Lewis^a Talea of Wonder. 

Maaon on Self-knowledge. 

Milton'a Paradiae Loat. 2 voi». 
♦More'a Cceleba. 2 vola. 

More*8 Practical Piety. 2 vola. 
*Piott8 Minatrel. 

Paul and Virginia. 

Pure Gold fh>m Bivera of Wiidom. 
♦Sacred Harp. 

Scott's Ballads, &c. 
«Scott'a Lady of the Lake. 

Scott*8 Lay of the Laat Minatrel. 
*Scott'8 Marmion. 
«Scott's Rokeby. 
*Shakspeare'8 Worka. 8 vols. 
*Thomson'a Seasons. 

Talbot'8 Reflectiona and Essays. 

Walton'a Angler. 2 vola. 

Warwick'B Spare Minotea. 

Young'a Night Thoughta. 2 vola. 



Ae there are aererai inferior imitationa of thla popular aeriea, it la neceaaary, in ordeniix« tA 

apecify ."TILT8 EDITION." 

The whole Serica may behad in a Case, repreaenting two handaome Quarto 
Volumea, lettered " London Library of Britibh Classics," which, 
when shut, is secured by a patent spring lock, for di5. 5a., forming a very 
useftil and acceptable 

BIRTHDAY AND WEDDINC PRESENT. 



The Edition of Shakapeare included in the above may alao be had 
IN LEATHER CASE, WITH GLASS FRONT. 

SHAKSPEARE'S DRAMATIC WORKS. 

COMPLETE IN BIGHT VOLUMBS. 

Beautif olly printed by Whittingham ; uniform in aize with " Tilt*a aaaaica." 
Each volume embelliahed witn a Frontiapiece, deaigned by Harvby, uid 
numerous other Engravingay amounting in ali to Fifty-three. 

Thia eleg;ant Edition of the first of Engliah Poeta may be had in varioua 
styles of bmding, at the following very low prices :— Cloth, gilt edges, and 
omamented, 168. ; Silk, 20s. ; Morocco, very elegant, 28s. 
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iratnrag Innks. 



J. D. HARDING. 



E ARLY DRAWING BOOK : 

Elementary; Lessons. 6 Numbers, 
18. 6d. ; or ìq clotb, lOs. 6d. 



DRAWING BOOK for 1847. 
6 Nos. 18. 6d. ; or cloth, lOs. 6d. 



HARDING'S ** LESSONS ov ART"— «ee page 5. 
SAMUEL PROUT, F.S.A. 



PROUr S MICROCOSM ; 

Or, Artist's Sketch-book: many 
Hundred Groups of Figures, Boats, 
&c. Imperiai éto. 24s. neatly bd. 



ELEMENTARY DRAWING 

BOOK of Landscapes, Building^s, 
&c. Six Numbers, la. 6d. ; cloth, 
lOs. 6d. 



MONS. JULIEN. 



STUDIES OF HEADS : 
By MoDS. JuLiBN, Professor of 
Drawing^ in the Military School of 
Paris. lithoffraphed by T. Fair- 
LANO> Six Numbers, 28. each; 
or cloth, 148. 

GEORGE 

DRAWING BOOK OF OB- 
JECTS: Nearly 500 Snbjects for 
younf!^ Pupils, and Drawin^if-classes 
inSchools. SixNos.l8.;cloth,78.6d. 

LITTLE SKETCH BOOK: 

EasyStudiesinLandscapeSyFig^ures, 
&c. Improved Edition. Fourteen 
Nos. 6d. ; or 2 vola, cloth, 48. each. 



THE HUMAN FIGURE : 

a Series of Progressive Studies» 
by Mona. Julien. With Instruc- 
tiOQS. Six Numbers, 2s. ; or clotb, 
14s. 



CHILDS. 

ENGLISH LANDSCAPE 
SCENERY: Sketchesfrom Nature 
for tinished Ck)pieB. Six Numbers, 
Is. each ; cloth, 7s. 6d. 

DRAWING BOOK OF 
FIGURES : Sketches from Life at 
HomeandÀbroad. Se veral hundred 
Figures. Six Nos. Is. ; or bd. 78. 6d. 



DRAWING COPY BOOKS. 

A New Method of Teaching Drawing bv meaus of Pencilled Copies, in 
progressive lessons. In 12 Nos. 6d. each. 

'^It is not too much to saythat if tliis method were unirenaUj adoptod in our ichoola tt 
would be attended iritb complete succest." 



Andrews' Art of Flower-Paimtino. Col. Platea. 6 Nos. 2s. 6d. ; d. I6s. 
Barnard*s (George) Dbawzng Book of Trees. 6 Nos. is. 
Barraud's Studies of Animals. Six Nos. Ss. ; coloured, 5s. 
Cooper's (T. S.) Drawino Book of Animals. SNos. Is. each ; bd. lOs. 6d. 
DiBpiN^s Easy DRAvriNo Book, and Guide to Sketchino. 6 Nos. 
2s. 6d. ; bound, 18s. 

Lessons in Water Coloitrsì Nos. 4s. 

Fairland's Juvenile Artist. 8 Nos. Is. ; cloth, 8s. 
Ford*s Easy Lessons in Landscape. 8 Nos. 9d. ; cloth, 7s. 6d. 
Grbenv7ood*s Studies of Trees. 6 Nos. Is. ; cloth, 7s. 6d. 
Grundy's Shippino and Craft. d Nos. Is. ; cloth, 7s. 6d. 
Hand-BookofPencilDrav7ino; or,Self-InstnictoriuArt. 2Plates,cl.ls. 
Phii.i.eps*s Etchinos of Familiar Life. 3 Nos. Is. 6d. 
Rawlins's Elementary Perspbctive. Royal 4to. sewed, 4s. 
Sutcliffe's Brawino-Book of Horses. 6 Nos. Is. ; cloth, 7s. 6d. 
Worslsy's Little Drawino Book of Landscapks, &c. 14 Nos. 6d. ; or 
2 vols. cloth, 48. each. 
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Roman Art. — Il Vaticano : 

an Historìcal and Descriptive Account of the Chnrch of St. Peter, aod 
the Vatican Museum, ana Galleiies. B^ Erasmo Pistolssi. In Eìght 
Volumes folio, containinjr npwards of Nme Handred Platea. HaU-baund 
in morocco, gilt topa, Thirtjf Gutneas, 

Authors of England : 

Portraita of the Principal Literary Characters, engraved in BcBèo^relJevo 
by Mr. Collas ; with Live» by H. F. Choblbt. Koyaf 4to. ctoth g-JH, 
publithed at Sia. 6d. ; redueed io lOa. 6d. 

The Georgian Era : 

Modera Brìtìsh Bioeraphy aince the Reign of Qneen Anne. Handsotnely 
bouud in cioth. Publùhed at 34s. 6d. ; nate redueed to 14s. 

The Noble Science — ^Fox-hunting. 

By F. P. Dblmb Radcliffe, Eaq. Master of the Hertfordshire Hounds. 
Royal 8vo. OriginaUg publUhed at 288. ; redueed to 12s. 

Water-colouT Gallery ; 

containing large andhighly-iinished Engjavings ofthe Workaof the most 
(liatinguisned Paintera in Water-colours &c. 18 Platea, imperiai 4to. 
cloth. Originalljf publùhed at élZ, Sa. ; redueed to 31s. 

Museum of Painting and Sculpture : 

a CoUection ot the prìncipal Pictares, Stataes, and Bas-Reliefs in the 
Public and Private Oalleries of Europe. This work, which con- 
taina fingravinga of ali the chief works in the Italian, German, Dutch, 
French, and Enrlish Schools, inclndes Twblte Hundreo Platbs, and 
is an indiapensable vade'tnecum to the Artist or Collector, In 17 band- 
some vols. small Svo. neatly bound, with gilt tops. * Originali^ pubtiehed 
at <af 17. 17s. ; redueed to £\, 148. 6d. 

Laconics ; 

or, the Best Words of the Best Authors. 3 vols. cloth, publUhed at 128. ; 
redueed to 7s. 6d. 

Travels in S. E. Asia, Malaya, Burmah, 

and HINDU3TAN. By the Rev. H. Malcom. S vola. Svo. pubHshed 
o^ 16s. ; redueed to 88. 

Puckle's Club ; 

or, a Grey Gap for a Green Head. Many iirst-rate Wood Eagrarings, 
cloth. PublUhed at 7s. 6d. ; redueed to 2s. 6d. 

The English School of Painting : 

a Serìes of Eugravinga of the most admired Works in Painting and 
Snilpture executed by Brìtiah Artista, from the days of HogHrth : with 
7)escriptivc and Explanatory Notices, by G. Hamilton. Four volumes, 
coiitaining nearly Three Handred Platea, neatly bound, with gilt topa. 
OriginaUp puUiehed at £Z. 12s- ; redueed to 28s. 

Martin's lUustrations of the Bible ; 

consisting of Twenty large and masmificentPlates.designed andengraved 
by John Martin, Author of " Belshazzar's Feast," &c. In a large folio 
volume, cloth. Originally publiiked at jériO. lOs. ; redueed to ^2. 28. 
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INDEX. 



PAOS 

AdaUiett's (Prince) Travels .... 7 

Actin^ Cbarades 8 

Andrews' Flower Paintine 21 

Aram, Eumene, Dream or 14 

Architectural norks 5 

Art of Palntitig^ Restored 5 

Auerbaefa'ft Villag:e Tales. ....... 8 

Authors of Bngland 22 

liackg'amroon 14 

Keatt<e and Collins 3 

Berin^rton's Middle Agw 19 

Bertle*8 Indestractible Books . . 18 

BibleGallery 2 

Women of the 8 

Binffley's Tales 18 

Bloxam's Gothic Architecture . . 6 

Blunt's Beauty of the Heavens. . 4 

Boat (The) and the Caravan 7 

Bond's History of England 17 

Book of Beauty 2 

— — — the Months 13 

BosweU's Johnson 16 

Boyhood of Great Men 16 

Boy'sOwnBook 16 

-Treasury 18 

Bouterwek's Spanish Literature 19 
Brandon's Architectural Works, 5, 6 

Bonyan's Pil^rim's Progress. ... 2 

Barnet on Painting . . 4, 5 

*8 Essays 5 

LifeofTurner 1 

-"I Rembrandt .... '2 

Batterfly (Bachelor) 10 

Byron Gallery 3 

Canadian Life, Sketches of. 13 

Carrei'a Counter Revolution 19 

Chapman^s Elements of Art .... 5 
Cheever'sWnaieman'sAdventures 12 

Child's Drawing Books 21 

first Lesson Book 18 

Christian Graces in Olden Time . 2 

Christmas with the Poets l 

Cburcb Catechism illustrated . . 18 

Comic Works 9 

' Latin Grammar 10 

. Naturai Histories 10 

Almanack 9 

ComicalCreaturesfrom Wurtem- 

burg 17 

^ People 17 

— Story Books 17 

Couke's Rome 2 

Cooper'» ( T. S.) Animuls 21 

Cowper's Poems 4,13,20 

Cracker Bon Bon for Christmas 8 
Crosland's Memorable Women.. 16 
Cruikshank's (Geo.) Works .... 9 
— . FaJi7Lib... 16 



PAGE 

Dale's Poems 12 

De StaSPs (Mad.) Life and Times li 

De Vigny's Cinq Mara 19 

Domestic Architecture 6 

Hints 14 

Drawing Books 21 

Copy Books 21 

Dumas* Margiierite de Valois . . 19 
Edgar's Biographies for Boys . . 16 

Boyhood of Great Men. . 16 

Emma de Lissau 12 

Engiish School of Painting 22 

Etiquette tor the Ladies 15 

Gentlemen 15 

^—^ of Conrtship 15 

Enclid, Symbolical 14 

European Library 19 

Fielding*s Works on Pamting .. 5 

Fiorai Fancies 14 

Fiora'sGems> 3 

Footprii»ts of Famous Men 16 

Korster's Pocket Peerage Il 

Fountain ot Living Waters 12 

Foxhuntin!?, Noble Science of. . . . 23 
French Domestic Cookery 12 

Dictionary, Miniature .. 13 

Galt*s Life of Wolsey 19 

Games tor Christmas 8 

Gavarni in London 8 

Georgian£ra(The) 22 

Glossary of Architecture 6 

Goidsmith's Works 16 

Grorgei's Life in Hungary 11 

Graces, Gallery of the 8 

Guides for Travellers 11 

Guizot's English Revolution .... 19 

■ Civilization 19 

(Mad.) Young Student. . 13 

Happy Home (The) l*^ 

Hardmg's Works on Art 5 

• Drawing Books 21 

Sketches at Home 4 

Harry's Ladder to Learning .... 17 

Heroes of England 18 

Heroines of Shakspeare 2 

Hervey*s Meditations 16 

Hitchcock's Religion of Geology 11 

Home Lesson Books 18 

Story Books 18 

Hood*s Epping Hunt 9 

EugeneAram 14 

Hunt's Fourth Estate 11 

Introd. to Gothic Architectme . . 6 

Johnson's Lives of the Poets .... Iti 

Julien*s Studies of Heuds 21 

Human Figure 2i 

Juvenile Books ) 7 

Keepsake (The) 2 
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Index — continued. 



PAOB 

Kendairs Traveli 7 

Ki ng's Interest Tables 14 

Laconica 22 

Landscape Painters of Eofland. . 2 

Lan^uage of Flowers. 3 

Laurei and Lyre 15 

Lectures on Great ExhibitioD 11 

Gold 11 

Le Keux's Cambridge 4 

Life'6 Lessona U 

Little Mary'8 Books 17 

Treasury 17 

LessoD Book 17 

Lives of Italian Painters 19 

London Anecdotes IS 

Longfellow's Poema 1, 12 

Hyperion 1 

Golden Legend.. 1, 12 

Prose Works i2 

Luther'sLife 19 

TableTalk 19 

Mackay»8 (Charles) Efiferia 13 

Town Lyrìcs 13 

N»QÌdof Honour 13 

Malcom's Travels in Hindastau . 22 

Manuals of lusiructiou, &c 15 

Martin's (John) Bible 22 

Mayhew's Greatest Piagne 7 

Acting Charades 8 

Magic of Industry. ... 8 

— ^— Sandboys' Adventures 8 

Tootbache 9 

Model Men & Women 10 

MenoftheTlme 11 

Michelet's Life of Luther 19 

Roman Repubtic .... 19 

Mignet's Prench Revolution 19 

Miller's (T.) Poems for Cbildren 17 

Anglo-Saxons 19 

Pictures of Country 

Life 4 

Milton's Poetical Works 3 

Miniature Classics 20 

Miriauk and Rosette 12 

Muséum of Painting & Sculpture 22 

Ogleby's Adventures 10 

( ndbuck's Adventures 10 

Painting, Drawing, &c. Works on 4 

Panorama of Jeruaalem 14 

Parlour Magic 18 

Pearis of the East 4 

Pellatt on Glàss-making 2 

Pen nnd Ink Sketcbes 8 

Pentamerone (The) 8 

Pictorial Bible History 18 

Picture Book for the Young .... 16 
Flayiuate (The) 17 



PAOB 

Poctry of Flowers 15 

the Sentiments 15 

Prout's (Sam.) Microcosm, &c.. . 21 

Puckle»8Club 22 

Kafaelie's Cartoons 2 

Reach's (A. B.) Loire and Rbone 7 
Léonard Lindsay 7 

Comic. Nat.Hists. 10 

RecoUections of the Lakes 14 

Reid's (Capt. M.) Desert Home. . 16 

Boy Hunters . . 16 

Young Voyag.. 16 

RembrHudt and bis Works 2 

Keveriesof a Bachelor 7 

Rubiiison Crusoe 8 

Romance of Nature 3 

Roscoe's Loreiizo de Medici .... 19 ! 

LeoX 19 

Round Games 8 

Scott's Poems 3, 15, 20 

Seyraour's New Readings 10 

Shakspeare Heroines 2 

»sWoik8 20 

Sharpe's Diamond Dictionary . . 13 

SingingBook i^ 

Smith'» (Alexander) Poems 11 

(Albert) Mont Bluuc .... 7 

Constantinople . 7 

Christ. Tadjjole 8 

Comic Naturai 

Histories 10 

Spring'sGloryof Christ 13 

Stowe Catalogne 12 

Stuart's Antiquities of Atbens .. 6 

Su^gestions in Design 6 

Tayler's (C B.) Angeles Song. ... 12 

May You Like It 13 

Ta^Ior's Young Islanders 17 

Thierry's Norman Conquest .... 19 

Thomson's Seasons 3, 15 

Tschudi's Travels in Perù 7 

Turner and bis Works 1 

Vaticano (11) 22 

Vestiges of Old liondon 2 

Walton's Angler 4, 20 

Water Colour Gallery 2*2 

Waverley Gallery 3 

Webster's Quarto Dictionary .. 11 

Octavo Dictionary. ... 11 

Whist, Game of 14 

Willson on Water Colours 5 

Windsor in Olden Time 12 

Winkle*s Cathedrals 6 

Women of the Bible 3 

Wonders of Travel 7 

Year Book of Facts 14 

Young Lady's Oracle 8 
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